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THE POINT OF VIEW. 

This is the season of the year when hundreds of young men, 
receiving the coveted diploma for which they have worked so long 
and hard, step out into the world as graduated electrical engi- 
neers and mechanical engineers; and are thus set apart and sealed 
to the professions toward which all their studies have been directed. 
It is a moment of anxiety as well as of congratulation for them and 
their relatives, but after all it is something that they cease to be 
merely part of the assimilative and destructive forces of the world 
and become portion of the influences and agencies that are to add 
to its stores and resources. Upon them in the next twenty-five 
years rests the virtual responsibility also for whatever advances 
American engineering is to make. Under these circumstances, it 
is not a little important that their training should have been broad, 
their culture deep, equal to and justifying alike their courage and 
their ambitions. How far this may be, no one can yet tell; but we 
do know how earnest and devoted has been the discharge of the 
professional functions under the exercise of which these young 
men have been shaped; and we can, therefore, but hope that the 
outlook is sunny for these latest exemplars in the noblest of pro- 
fessions. 





At the commencement of Stevens last week, Mr. Walter C. Kerr, 
in a felicitous address to the graduating class, as noted elsewhere 
in these pages, took occasion to dwell upon the importance of the 
“point of view” for these young engineers. His sententious wisdom 
and shrewd epitomizing of an engineer’s experience can but be 
heartily commended to every beginner. “To thine own self be true” 
is its keynote, and this is peculiarly applicable where the powers and 
instrumentalities to be dealt with are so tremendous there might 
easily be a temptation to think that the mechanism was all and every- 
thing and the man went for naught. Mr. Kerr, moreover, wants 
his engineer to be an “all around” engineer. That is sound advice 
and philosophy, and it may fitly be carried further with the sugges- 
tion that the best object of all higher educational training is to 
create the “all around,” manly man. It is for him that the world 
and society are looking, whatever be his differentiation as engi- 


neer, lawyer or physician. 





As these young engineers emerge from the scholastic cloisters, 
one of the first inquiries is naturally as to the extent of the oppor- 
tunities awaiting them. The current year may not perhaps be as 
insatiable in its demands for new blood as were the recent periods 
of gigantic activity, but there can be no doubt as to the work that 
awaits every one of them in the physical conquest of this continent 
or in the extension of American enterprise beyond the seas. In 
some ways the great consolidations may lave restricted possibilities 
for the younger men, but that is very much open to doubt; and if it 
is actually so, it will prove but a temporary phase, for the next 
movement would be centrifugal and toward heterogeneity. Besides, 
there are many signs of newer days in electricity and mechanics. With 
radium on one side and the turbine and the gas engine on the other, no 
one knows yet in any degree what even these factors are cutting out 
in new work. As to cutting out also the Panama Canal is ahead, and 
it is not to be forgotten that the opening of the Suez Canal led to 
the swift, three-fold reconstruction of the mercantile fleets of the 
world, not to mention the navies. Hence, as we welcome the newly 
made engineers, we think it is quite safe to bid them let their “point 
of view” as to the future be a bright and cheerful one and then to 
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bend all their energies toward making this world better and more 
habitable than they found it. If they do just this all the other things 


will be added unto them. 





FOUCAULT PENDULUM SYSTEMS. 
The article by Mr. Ernest K. Adams on page 1120 of this issue 


describes a variety of Foucault pendulum suspension that might 
be tried for maintaining the swings of the pendulum indefinitely. 
So far as we are aware no apparatus more perfect than the original 
Pantheon pendulum has ever been exhibited on a large scale. That 
classical experiment, although entirely satisfactory as a demonstra- 
tion, was necessarily very crude, because no means were provided 
for maintaining the swing, and the period of time during which the 
swing could be self-sustained within the required limits was neces- 
sarily limited. Nowadays it should be possible to overcome this 
difficulty without great expense, and a self-supporting free pendulum 
would be a very pretty thing, worth going far to see. The sugges- 
tions for improvement offered by Mr. Adams in the present and 
in a previous article should, when experimentally sifted, result in 
an apparatus possessing all of the requirements for permanent public 
exhibition; and as an object lesson in the fundamental conceptions of 
motion, a view of such an apparatus would be highly instructive to 
the public—not only the untutored portion, but even those who have 


by rote learned the laws of planetary motion. 


— . 


A. I, E, E. TRANSACTIONS. 

The latest bound issue of the Transactions of the American In- 
stitute of Electrical Engineers is a slender vol: ©* which promises 
to be lost sight of on a shelf when sandwiched bc 
brothers. Another singularity about the volume is that while the 
title page describes the Transactions as covering the period from 
July 1 to December 31, 1902, the earliest date of transaction re- 
corded is September 26, 1902. This miniature volume also puts an 
end to the further identity between the volume number and the 
age of the Institute. If the only reason for this odd volume is that 
the work of one administration should be separated from that of 
another, it would appear preferable to carry over matter correspond- 
ing to the beginning of an administration and include with it that 
of the remainder of the administration; or in case the extent of 
matter calls for two volumes, to divide it nearly equally to form 
two sections issued as “Parts” and carrying the same volume 
number. In any event, it does not seem desirable that the Trans- 
actions should continue to be issued in the form of a portly tome 
covering part of a year and a tiny complement covering the re- 
mainder. The prestige of the Institute rests very largely on its 
Transactions, and the form of these should not by their oddity give 
rise to adverse comment; and viewing the matter from the financial 
side, the cost of binding and distributing 3,000 or more copies of 
this extra volume probably formed no small draft on the slender 


een its portly 


resources of the Institute. 


—_—_— 2? 


THE HUMMING TELEPHONE. 

Accounts of the recent Conversazione of the Royal Society seem 
to show that the exhibits possessed more than usual interest. Every 
year the Royal Society holds a conversazione resembling somewhat 
the opening of the National Gallery of Art, in that the scientific 
exhibit of the year is made for the inspection of all beholders. The 
very successful A. I, E. E. Conversazione of 1901 showed that a 
similar custom could easily take root in New York, and we hope 
that the annual Institute dinner may occasionally in the future give 
Among the exhibits at London wasa 
It is well known that 


way to a function of this kind. 


curious application of the humming telephone. 
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if a telephone is placed in the circuit of the ordinary microphone 
transmitter, and held closely facing the same, the two will set up 
conversation in the form of a particular hum or musical note, the 
telephone diaphragm stimulating the transmitter to this note, and 
the transmitter reacting on the telephone. The apparatus referred 
to is described as consisting of a vibratory steel bar carrying a 
Vibrations started in the rod, generate currents of 
These currents are 


microphone. 
the same frequency in the microphone circuit. 
caused to act upon an electromagnet, which in turn stimulates the 


rod to yet more vigorous vibration. Induced alternating currents 
are tapped from the apparatus, considered as a high-frequency gen- 
erator, for inductance measurements, or tests, in which only a rel- 


atively feeble unit-frequency current is desired. 





THE ARCHITECTURE OF CENTRAL STATIONS. 

As a rule central stations are designed strictly in accordance with 
the Socratic canon of beauty, and judged by the ideals of date later 
than B.C. they are generally masterpieces of ugliness. With a 
few exceptions they follow the graceful design of a shoe box sur- 
mounted by several lengths of stove pipe rampant. A paper has re- 
cently come into our hands read by Mr. C. S. Peach before the 
Royal Institute of British Architects, which throws a new light on 
the possibility of combining sound design with some degree of 
architectural grace. It is rich in illustrations, derived mainly from 
Continental practice, of power stations great and small, marked by 
an attention to artistic effect quite unknown in this country. We 
should not, cf course, expect too much of a building designed for 
brutally utilitarian purposes, particularly in these days of twenty- 
story steel boxes, when he is accounted the best architect who can 
most scamp his design so as to secure the minimum cost per cubic 
foot of yolume and square foot of floor space. And we realize, too, 
that there should be some degree of appropriateness to the desired 
ends—that Notre Dame with its towers converted into smokestacks 
would lack a certain unity of conception. But joking aside, Mr. 
Peach’s admirable paper shows very plainly that it is possible to 
build great power stations on thoroughly sound engineering prin- 
ciples without sacrificing architectural dignity and beauty. It is a 
lesson worth studying for its own sake, however small be one’s 


reasonable hopes that it may be generally taken to heart. 





To begin with, one may divide power stations into three classes— 
steam-driven central stations, hydraulic stations and auxiliary or 
sub-stations in which steam power is either absent or quite incon- 
sequential. The first class is obviously by far the most difficult to 
treat architecturally on account of the necessity of chimneys, which 
may be short or tall according as artificial or natural draft is used, 
but still are chimneys with their purpose fully in evidence. Add 
to this necessity the considerable space required for boiler and 
engine rooms, coal storage and other purposes and the difficulties 
of the situation are self-evident. Yet in spite of all this, Mr. Peach 
shows that it is possible to unite the severe requirements in build- 
ings that are at once dignified and picturesque. 
mendable are the power stations of the municipalities of Munich and 


Especially com- 


of Vienna. The latter, with its four huge stacks and great size, was 
particularly difficult of treatment, yet the final result is most ad- 
mirable. The Munich station, much smaller, is equally good and 
the chimney is of particular interest as an innovation upon the 
usual designs. And the most striking thing about these and some 
other fine Continental stations is that the excellent architectural 
result is obtained without any material increase of cost—merely by 
knowing how to obtain good effects by simple and inexpensive means. 
In this connection the author very shrewdly points out that a little 


additional expenditure on the building to the benefit of the sur- 














JUNE 25, 1904. 


rounding property often brings large returns in good will and 
freedom from opposition and litigation. It is well to bear in mind 
that the rights of neighbors are being more and more upheld by 
the laws as time goes on, laying more and more emphasis on the 
doctrine that in a complexly organized community there are no 
absolute rights in property, but only predominant equities. It is 
this feature of the case that gives so great a value to public good 
will in enterprises of a permanent character. 





Water power stations offer an entirely different set of conditions. 
Situated often in isolated situations and on sites closely defined by 
the hydraulic requirements, there is less need for an opportunity 
for architectural display. Yet now and then when a water power 
is developed in a city or when the situation is favorable elsewhere, 
capital effects can be and ought to be achieved. A beautiful example 
of the possibilities of hydraulic stations is cited by Mr. Peach in 
the station at Tivoli on the Tiber, which supplies the city of Rome. 
Here the aqueduct is built of masonry after the ancient Roman model 
and passes with hardly an architectural break into a stone power 
house clinging to the cliff above the river. More frequently, how- 
ever, the necessity, real or supposed, of building very long and 
narrow stations makes anything by the crudest treatment quite im- 
possible. The easiest case for the architect in electric power sta- 
tions is found in the sub-stations now so frequently installed in 
connection with transmission plants and great central stations. 
These, generally speaking, are inside city limits, but they are not 
hampered by tall chimneys, and the apparatus brings no extraor- 
dinary requirements for space. The main difficulties are met with 
in securing adequate foundations so that no vibration shall be 
transmitted to neighboring buildings, and in planning the building 
so that the noise of the moving part of the machinery, if any, shall 
be suitably deadened. These are, so to speak, internal requirements 
on which engineer and architect must join forces; the exterior re- 
quirements give the latter for once a free hand. How effectively 
this opportunity may be grasped is admirably shown in Mr. Peach’s 
own design for the great Mayfair motor-generator station of the 
Westminster Electric Supply Corporation, where a partially sunken 
station with graceful entrance porches is crowned by an Italian 
garden. Even without so radical a departure from ordinary methods 
there is no reason why a sub-station should not be built with an 
appropriate and decorative exterior. Mr. Peach has assuredly done 
a public service in showing how the material accompaniments of a 
great modern industry may be made harmonious and even artistic. 
We hope his lesson will not be forgotten in future construction. 


eee eee 
THE STRUCTURE OF THE ATOM. 


The present trend of scientific speculation and theoretical inves- 
tigation is toward the interior of an atom of matter, or to examine 
into the nature of\its works. Until the last few decades, chemical 
and physical theories of matter stopped at the atom. Every sub- 
stance was supposed to be formed of molecules, and each molecule 
was an orderly arranged group of a definite number of atoms. 
Atoms might be spherical masses like very minute shot. All atoms 
of the same element were identically alike, and atoms of different 
elements were characteristically and eternally different. Chemistry 
desired no more than this working hypothesis. Physics needed no 
more. The kinetic theory of gases was thereby satisfied. But the 
progress of natural philosophy in general, and the development of 
spectrum analysis in particular, upset the crude simplicity of the 
atom, and demonstrated that each atom was probably at least as 
complicated inside as a solar system. The advantage gained by 
this intra-atomic complexity was that it enabled all kinds of atoms 
to be ideally constructed out of one and the same fundamental 
stuff, for which mother material the name “protyle” has been used. 
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Different dynamic systems of moving particles of protyle thus formed 
the different kinds of the atoms of chemistry. Different aggrega- 
tions of atoms formed molecules, and aggregations of molecules, 
or groups of molecules, formed the matter that our senses reveal 
to us. The advance in theory thus made promoted the atom from 
the minimum thinkable mass to a relatively large mass, although of 
absolutely very minute dimensions. It made the minimum thinkable 
quantity of mass the particle of protyle. The question then arose as 
to whether these ultimate particles of protyle were to be regarded 
as point-spheres, like shot, the shot in different atoms being all 
alike, but differing in number, grouping or activity. One form of 
the most recent electron theory regards these particles of protyle as 
point-charges of electricity. On this view different groupings of 
electric charges make up the different atoms, and so on. Conse- 
quently, on this theory, all matter is ultimately electricity, and 
electricity may be a special localized disturbance of the all-pervad- 
ing ether; so that all matter is ultimately energized ether. 





As bearing on this hypothesis, a very interesting paper “On the 
Structure of the Atom,” by Prof. J. J. Thomson, appears in the 
Philosophical Magazine for March last. The article contains an 
analysis of the actions that would occur in an atom consisting of a 
number of electric point-charges subjected to certain assumed forces. 
The forces involved are three, namely: a centripetal electric force, 
toward the center of the atom, varying directly as the distance 
therefrom; secondly, a repulsion, due to the action of similar elec- 
tric point-charges in the neighborhood; and, thirdly, centrifugal 
forces of inertia, due to planetary rotation of the charges about the 
center. This represents a sort of Newtonian planetary system inside 
the atom, except that the attraction toward the central sun increases 
as the planet is farther away, and that the planets push each other 
apart instead of mutually attracting. The writer tries to determine 
mathematically from these premises what groupings and velocities 
of the electrons, or corpuscle point-charges, would form stable 
atomic systems. The general problem in three dimensions has been 
too hard even for the well-known matheratical powers of the 
writer—but a number of solutions are given for two-dimensional 
distributions, in which the corpuscles are arranged in concentric 
rings, the rings moving around in the direction of their length, or 


tangentially to themselves. 





It is shown in a masterly way that rings of three, four, five or six 
corpuscles are stable, at certain planetary velocities. Above six 
corpuscles, the rings require interior planets to effect stability. In 
the case of twenty-five or more corpuscles, three concentric rings 
would be required. With thirty-five or more, there would have to 
be four concentric rings, one within the other, and with fifty-five 
or more corpuscles, five concentric rings would be needed. The 
natural periods of vibration of such atomic systems would be both 
rotational and perturbational. The rotational period would be the 
period of a planetary “year,” divided by the number of corpuscles 
in the ring belt. The perturbational periods would depend upon 
the proximity between neighboring corpuscles. It is shown that if 
all the possible stable arrangements are produced, the atomic sys- 
tems may become periodic in their properties, suggesting the periodic 
series of the chemical elements as discovered by Mendelief. A 
number of other interesting chemical or electrochemical properties 
are indicated. While the theory of the article is necessarily ten- 
tative, yet it foreshadows the possibility of great progress being 
effected at no very distant date in theoretical and physical chemistry. 
It is quite conceivable that some day the student of chemistry will 
be able to compute mathematically all the possible chemical reac- 
tions of substances, without having to carry out the actual process 
in the laboratory. Howbeit, that end is not yet. 
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Honors at Stevens to Electrical Engineering. 





The Stevens Institute of Technology, Hoboken, N. J., has con- 
tributed a large number of useful and influential men to all depart- 
ments of engineering, and to-day has many worthy representatives 
in the field of mechanics and electricity. This year in the person of 
Mr. J. W. Lieb she has seen one of her graduates elected president 
of the American Institute of Electrical Engineers, a body on whose 
council she has already had recognition. And now a further bond 
of relationship is to be found in the fact that last week at the com- 
mencement exercises, Mr. Edward Weston was made by Stevens a 
Doctor of Science, this being the first time in its history that the 
Institute has conferred that degree. The relation between Mr. 
Weston and the graduates of Stevens has always been close and 
intimate, and ever since this distinguished engineer and inventor 
began his career at Newark, near by, the shops and plants under 
his management or name have given abundant occupation and oppor- 
tunity to Stevens men. Not long ago Mr. Weston, an Englishman by 
birth, was made a Doctor of Laws by McGill University, but it is 
even more fitting that the specific technical recognition should come 
from New Jersey and the country of his adoption. 

In presenting Mr. Weston for the degree of Doctor of Science on 
June 16, President Humphreys said: “In addition to conferring 
degrees for work done in course, Stevens Institute, in common with 
other higher institutions of learning, exercises the high privilege 
of conferring honorary degrees upon men who have, by work done 
outside as well as inside of college walls, proved their right to be 
acknowledged as men of eminent intellectual attainment. While it 
is a great privilege to be authorized to so seek out and honor those 
who have proved themselves worthy, it is a privilege not lightly to 
be exercised. That Stevens Institute has not misused its privileges 
in this connection is indicated by the fact that during the past thirty- 
two years we have graduated 1,089 men; but we have, during the 
same time, conferred only 15 honorary degrees. This year the 
faculty and trustees have decided to confer for the first time the 
honorary degree of Doctor of Science. I present for the honorary 
degree of Doctor of Science Edward Weston, Doctor of Laws of 
McGill University, Toronto, original investigator in science, in- 
ventor and engineer. 

“This is frequently spoken of as the age of electricity, and this 
because during the past few decades the manifestations of electricity 
have been studied until it has been possible in many marvelous ways 
to apply for the use and benefit of mankind the laws of nature so 
discovered. In so discovering and applying the laws of electrical 
science, probably no one has done more for mankind than Edward 
Weston. Many years ago he made radical improvements in the 
art of depositing the various metals by electricity. He developed 
the dynamo machine to take the place of batteries in this work. H 
took the lead in the work of investigating the separate losses in 
dynamo machines and his inventions served to greatly reduce tho. e 
losses. He developed dynamo machines for electric lighting and 
power transmission. He built the first factory in the United States 
for manufacturing dynamo machines and in this factory the electric 
current was first used for transmitting power. He invented processe i, 
machines and devices for arc and incandescent lighting, including the 
copper-coated carbon, carbon filaments from amorphous cellulose, 
and the hydro-carbon treatment now universally used for flashing 
incandescent lamp filaments. 

“In later years he discovered two alloys having a zero temperature 
coefficient, now universally used for resistance standards. He in- 
vented a standard cell with a practically zero temperature coefficient, 
and he invented and developed a most complete line of direct indi- 
cating electrical measuring instruments which to-day are the standards 
throughout the civilized world. It is seldom that the ability to carry 
on work in the line of scientific research is found combined with 
the ability to practically apply the laws so discovered as is found in 
the person of Mr. Weston. In acknowledgment of the varied, orig- 
inal, important and great amount of scientific work he has accom- 
plished, the record of which I have barely outlined, I ask you to 
confer upon Edward Weston the degree of Doctor of Science.” 

Another interesting part of the exercises was the address to the 
graduating class by Mr. Walter C. Kerr, a trustee of Cornell Uni- 
versity, and president of Westinghouse, Church, Kerr & Co., who 
with wonted felicity and suggestiveness spoke of the importance 
of “The Point of View.” He called attention to the fact that the 
so-called liberal education had always been highly academic, while 


ELECTRICAL WORLD anno ENGINEER. 








Vor. XLITI, No. 26. 





trade school engineering had been strictly non-academic. But the 
two had joined hands in the engineering institutes, with advantage ; 
but there was a danger of engineering education now becoming too 
academic, a tendency to be watched. He asserted that the highest 
refinement of knowledge follows from the highest use of the senses. 
“Tt is only within the past century that the human mind has seemed 
capable of turning from the lesser resistance of intellectual attain- 
ment to the greater capacity for physical comprehension and observa- 
tion. We have but recently come to the era of intense mental oper- 
ations, dealing with laws and principles which require insight greater 
than the intellect can grasp unless aided by the senses.” He ex- 
pressed the hope that the spirit of engineering as found in practice 
would form a more definite part of engineering education, and sug- 
gested the idea that professors would eventually come to a system of 
devoting all their time to teaching while they taught, but would go 
periodically into the world, a few years at a time, for practice. 

Mr. Kerr then speaking more directly to the students, urged on 
them the importance of the right “point of view” as they began active 
life and went through it. Adam, William Tell and Sir Isaac Newton 
each had an affair with an apple, but with different results. They 
were to neglect no opportunity as too small, and were to remember 
that knowledge after all had not much to do with effectiveness. It 
was a good tool, but not the performing vital form. They must cul- 
tivate singleness of purpose. The power of concentration, however, 
is not in the books. From directness of purpose follows diligence 
in getting what one is after, and in getting it all. The mediocrity of 
compromise was to be avoided. To be right they must be 100 per 
cent. right. Much of our engineering is only done once, and it must 
be done right that once. Real power is ability to perform right the 
first time that which a man never did before. Hence, by sequence, 
clearness of thought is also essential, aided by the moderate cul- 
tivation of system, without slavery to which each can find his own 
logical way. Intuitions were thus quick reasonings, but all ideas 
little or big were only valuable when put into execution. A point 
of view is involved in the power to rationalize, which is in itself a 
great check upon error. 

Mr. Kerr enlarged quite interestingly also upon the “point of view” 
in engineering expression—designs, drawings, mathematical deter- 
minations, words, work done, of which words were the lamest. 
Hence, he urged learning the right use of words, for engineering 
documents were usually full of misstatements due to the careless 
use of language, so that plain, concise terms could not be overesti- 
mated. Facility was to be cultivated in reading the words of others. 
Per contra, one of the worst attributes, fundamentally born of con- 
ceit, was the tendency to fasten error and censure on others. A 
man needed to stand up in front of himself and ask, “What is the 
matter with me?” To admit an error or frailty of judgment is a 
measure of strength rather than weakness. Mr. Kerr then lay special 
stress on a cheerful disposition, pleasantry and non-contentiousness, 
because a reasonable optimism—to vote aye and believe that things 
can be done—is helpful to others and to enterprises. 

Some of them probably had a special “point of view” in a precon- 
ceived notion of following some line of engineering. He warned 
them to be careful about their self-analysis. The field of engineering 
is large and has room for all, whether constructive, inventive or con- 
templative. Some tended toward professional, others toward trade 
work. He could not help, for himself, a certain predilection in favor 
of a young man being just an engineer—not specializing too young, 
but developing along versatile lines, ready to turn his hand equally 
well to any task within his general scope. The man who believes 
he can apply himself in one direction about as well as another, will 
come nearer doing it than one who thinks he cannot. They would 
also doubtless try to improve things when they started. It is.a legiti- 
mate purpose if not overworked. The one improvement that most 
things needed was in the line of sufficiency. A “point of view” rarely 
considered had to do with environment and the power to vary. All 
the way up from protoplasm, environment grew constantly more 
intricate and resistance retarded evolution. This complexity presses 
down and holds back. Environment was not a producer, but often 
against production, so that all the good they did must come out of 
themselves. It was the inherent capacity to perform with their own 
brain that would make them whatever they became and not the mere 
transmission of what they had acquired. Many a man who had re- 
ceived an education has not got any, because it never became part of 
his personality and slipped away. Many a man had gone through ex- 
perience without acquiring it. 


, 
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Bear River Power Plant and Utah Transmission 
Systems—I]. 


(Concluded.) 


ROM the power house the three-wire transmission line passes up 
F the east bank of the river and skirts the base of the Wasatch 
Mountains, keeping for the most part above the cultivated 

It taps into the Utah Light & Railway Company’s line at 
The total transmission distance from the power house to 
Salt Lake City is 82 miles and the route of the line is shown on the 


farms. 
Ogden. 


map, Fig. 17, to which reference will be made later. 

The transmission line consists of three No. o soft-drawn copper 
wires, carried on 40-ft. round cedar poles set 120 ft. apart. The 
insulators are carried on two cross arms, as shown in Fig. 12. The 
lower arm, which carries two wires, is 7 ft. long and is bolted to 
the pole 5 ft..below the top. Additional support to the arm is pro- 
vided by two 30-in. x 1%-in. x 3-in. iron braces, fastened with lag 
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FIG. I2.—ELEVATION OF 40-FT. POLES. 


screws. The top insulator, instead of being mounted on the top 
of the pole, as is frequently done in the West, is carried by a 4-ft. 
cross arm bolted to the pole g in. below the top, thus giving a 
better mechanical construction. Both cross arms are 3% in. x 534 in. 
in cross-section. The top insulator is mounted 18 in. from the center 
of the pole and on successive poles is reversed from one end of the 
arm to the other, as may be seen in Fig. 12. This arrangement is 
an advantageous one in case of a broken insulator, as the wire will 
fall on the cross arm and against the pole and thus be kept from 
causing a short-circuit by falling on the wires below. The three 
wires, of course, are not spaced to form an exact equilateral triangle, 
but it is an approximate one, with 6-ft. sides. 

In the construction of the pole line the insulators have been relied 
upon entirely for insulation and the rest of the line has been made 
as strong mechanically as possible. The insulators are of the Locke 
brown porcelain type, made in three pieces and afterward cemented 
Each insulator was tested at the factory with a 120,000-volt 


together. 
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The insulators are 10 in. high, 11 in. 
They are mounted 


current before being accepted. 
in diameter and weigh sixteen pounds apiece. 


on cast-iron pins, which have a height of 10 in. above the cross arm 
at the top to receive the insulator. 


and are threaded The cast-iron 





FIG. I13.—PORCELAIN INSULATOR. 
shank of the pin is 1% in. in diameter and 5 in. long, and has a 
5g-in round steel core, which projects below and is threaded to re- 
ceive a nut for bolting the pin securely to the cross arm. Further 
security is provided by 3 x 4 x \%-in. plates bolted to the sides of 
the cross arms opposite the pins. 

Fig. 13 shows the insulator used. The middle and lower shells were 
cemented together at the factory, and the top shell cemented on in 
the field. Fig. 14 shows an insulator under test at 75,000 volts with 





FIG. I14.—INSULATOR UNDER TEST AT 


75,000 VOLTS. 


a shower of water corresponding to a precipitation of 34 in. per 
minute, the test covering 15 minutes. The standard test under normal 
conditions is at 100,000 volts. 

Nine feet below the large cross arm is a 46-in. cross arm which 
carries a No. 9 iron-wire telephone circuit. The telephone line is 
transposed every half mile and is said to give perfectly quiet service, 
although there is an induced voltage between either side and ground 
sufficient to light an incandescent lamp. For the use and convenience 
of the men patrolling the line, telephones are connected at intervals 
along the route as well as at the power house and receiving station 
in Ogden. They are placed in booths so insulated as to protect the 


user from danger of an accidental cross between high-tension and 


telephone wires in case of a breakdown. 


The entire output of the Bear River plant of nearly 3,000 hp is 


sold by the Utah Sugar Company to the Utah Light & Railway 
Company, as already mentioned, and the latter company operates the 


system. It has recently been decided to 
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install a third unit at the power house of the same size and style as 
those now in operation. 

The concrete work and power house were built under the direct 
superintendence of Mr. J. C. Wheelon, superintendent of the Utah 
Sugar Company’s canal system. The entire plant and transmission 
system was designed and supervised by Hayward & Gray, consulting 
engineers of Salt Lake City. To Mr. O. H. Gray, successor to the 
firm -of Hayward & Gray, appreciation is due for kindly supplying 
data and illustrations for this article. 

NOTES ON UTAH TRANSMISSION LINES AND SALT LAKE STATIONS. 


A general idea of the extensive interconnected power transmission 





FIG. 15.—INTERIOR OF SUB-STATION, SHOWING HIGH-TENSION BUS- 
BARS, TRANSFORMERS, ETC. 


system in Utah may be obtained from the map, Fig. 17. This map 
shows the lines of the Utah Light & Railway Company, including 
the Bear River system, indicated by a heavy, full line, the circuits of 
the Telluride Power Transmission Company indicated in heavy 
broken lines and the system of the American Fork Canyon plant 
in crossed lines. 

The Utah Light & Railway Company operates the Bear River, 
Ogden and two Cottonwood water power plants and three steam 
stations in Salt Lake City. The Telluride company has a water power 





FIG. I10.—INTERIOR OF SUB-STATION, SHOWING LIGHTNING ARRESTERS, ETC. 


plant at Logan, 85 miles north of Salt Lake City, and another at 
Provo, 45 miles south. These two stations are connected by a dupli- 
cate pole line and at Salt Lake taps are taken off to a transmission 
sub-station of the Utah company situated close to a new station of 
At this station the 
power from the Telluride system and the company’s northern lines 


the company in the western part of the city. 


AND ENGINEER. 
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is received and stepped down from 40,000 to 2,300 volts by means 
of water-cooled, oil-insulated transformers. This sub-station now 
has a capacity of 2,700 kw, but it is being rebuilt and enlarged and 
by fall will have a capacity of 6,000 kw and will receive the power 
from all the transmission lines of the company, including those from 
the Cottonwood stations, which now come into another sub-station at 
a lower voltage. The sub-station is equipped with lightning ar- 
resters, static interrupters, air-break switches and a complete set of 
indicating and recording instruments. 

The steam station is called the Jordan station, as it is located on 
the bank of the Jordan River. It was erected as a temporary power 
house to carry the company through its peak loads until a large steam 
turbine central station now planned by the company can be erected. 
The equipment consists of six 250-hp Babcock & Wilcox boilers set 
in three batteries, and a 1,200-hp Hamilton Corliss engine, which 
drives by means of a large belt a 750-kw alternator. This plant is 
used for a few hours each night to help over the peak of the load. 

It is interesting to note that these six water power and three steam 
stations are all operated in parallel through the low-tension side, 
and although some of the stations are nearly 150 miles apart the 
generators operate in perfect synchronism. 

Fig. 18 is interesting as showing how a high-tension transmission 
line from the Cottonwood plants is brought through Fourth South 


re 
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FIG. 18.—HIGH-TENSION LINE, SALT LAKE CITY. 


Street, one of the principal streets of Salt Lake City, on 60-ft. 
poles. These poles are set in the center of the street, as are prac- 
tically all poles in the city on account of the unusual width of the 
streets, 

An interesting transmission system in Utah is that from American 
Fork Canyon to Utah Lake and indicated on the map by crossed 
lines. This system is a striking illustration of the use of water power 
as an aid to irrigation. The power in this case is transmitted elec- 
trically to the head of Utah Lake, where it is used to drive four 
100-hp pumps, which raise about 500 cu. ft. of water per second 
out of the lake into a system of five large canals. These canals irri- 
gate the Salt Lake Valley. Power for the pumps was formerly 
supplied by the Jordan Narrows plant, but the American Fork plant 
has recently been enlarged and the transformers at the pumping plant 
have been rearranged for this purpose. The reconstruction work 
was done by Mr. Owen H. Gray. 





> 


Deep Sea Cable Between Valdez and Nome. 





The second consignment of deep sea cable now being laid by the 
Government between Valdez and Nome has just been shipped in a 
special train of thirty-one cars over the Lackawanna Railroad. This 
shipment consists of 800 tons, and is part of an order for thirteen 
hundred miles of submarine cable being executed by the Safety In- 
sulated Wire & Cable Company. 
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An Object Lesson to the Public in Metering. 





An interesting piece of apparatus for the instruction of the general 
public in regard to electric light meters is in operation at the main 
office of the Denver Gas & Electric Company, on Seventeenth Street, 
Denver, Colo. The device consists of eight incandescent lamps 
mounted in porcelain sockets on a wooden panel about 25 in. square; 
an electric meter and eight snap switches. The lamps are wired to 
the regular 100-volt alternating circuit of the company and are 
numbered consecutively from one to eight. The first and eighth 
lamps are 4 cp each, while the candle-power of the intermediate 
lamps is 8, 10, 16, 25, 32 and 50 in the order named. Each one or 
any number of these lamps may be switched into circuit at the will 
of any customer desiring to experiment with the meter. The snap 
switches are numbered consecutively to correspond with the different 
lamps and are mounted in a horizontal row at the bottom of the 
board. A great number of candle-power combinations are thus 
possible for experimental purposes, and these vary from 4 to 149 cp. 
Even the effect of one candle-power may be noted by combining 
the lamps properly. 

The meter is a 100-volt, 10-amp. watt-hour instrument mounted 
in a glass case, and designed for 60-cycle current. It is direct read- 
ing and has a dial capacity of 100,000,000 watt-hours. The brake disc 
is marked at a point on the circumference so that the revolutions 
may be accurately tuned and counted. In the center of the panel 
is a notice to the public as follows: 


| “THIs Is AN ELectric METER” 


like those which are in the houses and stores of our customers, ex- 
cept that this one is constructed partly of glass in order that you 
may see how an electric meter is made and how it operates. This 
particular meter measures the current that supplies the lamps on 
the board surrounding it. By turning on one lamp at a time or by 
turning on lamps of different candle-powers you can see that the 
motion of the moving parts of the meter varies in proportion. 

“An electric meter is an almost perfect measuring instrument. 
It measures current with great accuracy. We test all our consumers’ 
meters at frequent intervals to see that they are registering correctly, 
and then abide strictly by their readings in making out our con- 
sumers’ bills. 

“We have no control over the size of our consumers’ electric bills. 
That is a matter which rests entirely with the consumers them- 
selves. We cannot make their bills larger or smaller unless we 
should go into their houses and turn on or off some of their lamps. 
If the consumer thinks his bill is too large we are glad to do all we 
can toward helping him ascertain the facts in the case. If he thinks 
his meter is incorrect we shall be glad to take his meter out and test 
it in his presence. If the test shows that the meter has been regis- 
tering against him we will rebate him accordingly. 

“We are especially desirous that our customers should learn to 
read their own meters so that they may verify the correctness of 
our bills and keep tab on their consumption of current from time 
to time during the month. The reading of an electric meter is as 
easy as telling the time of day by a clock. You simply begin with 
the left-hand dial and set down in turn the smaller of the two 
figures between which the “hand” on each of the dials appears and 
then add two ciphers. This will give you the reading in watt-hours, 
and, pointing off three places from the right gives it in “kilowatt- 
hours.” Subtracting the previous reading from this one will show 
how much current has been consumed since the previous reading. 








Please ask us for a copy of our printed instructions for reading 
meters. 
DENVER GAS AND ELectrIcC COMPANY.” 


At the right of the lamp panel is a gas meter connected to six 
different sized burners, a similar notice being posted upon the board 
over the meter, designed for the reading of gas consumers. 

The printed instructions for reading electric meters consist of a 
sheet of cardboard about 5 by 7 in. upon which are inscribed regular 
meter dials with movable hands, so that various readings may be 
set up at will. Full directions follow the printed dials, and the card 
is fitted with eyelets and a hook, so that it may be used as a bill file. 

By means of this object lesson the Denver Company meets its 
consumers frankly and squarely upon the hitherto vexing meter 
problem. 
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Foucault Pendulum Systems. 





By Ernest K. ApAms. 

N a preceding issue of this journal* a number of electrical sys- 
I tems have been illustrated and described, whereby the vibrations 
of a Foucault pendulum may be prolonged. These systems are 
based upon the electrodynamic action of two coils of different diam- 
eters, the smaller of which is incorporated in the bob of the pendulum 
and the larger mounted symmetrically beneath the said pendulum. 
By simultaneously sending currents through these coils in the same 
or opposite directions, the pendulum coil may be accelerated re- 
spectively toward or away from the center of the large coil. The 
methods of controlling the accelerating current may be manual or 
automatic. From a test made with a 16-ft. pendulum, the results 
obtained would indicate that the principles of the systems are correct. 
The burden of the paper was to suggest a line of investigation in 
this subject to those who have the facilities for swinging pendulums 
whose lengths may run up to that of the original one in the Pan- 
theon at Paris. In a recent communication to the ELECTRICAL 
Wortp AND ENGINEER, Mr. S. Tideman suggests that the pendulum 
may be accelerated by raising and lowering the suspension of the 




















FIG. I.—MECHANICAL SUSPENSION TYPE OF FOUCAULT PENDULUM. 


system when the bob of the same is traveling respectively away 
from and toward a vertical line passing through the point of sus- 
pension. While it is known that the suspension of a Foucault 
pendulum is the most sensitive portion of the organization, it may 
be possible to so accelerate it there that the component of the 
earth’s rotation will not be seriously influenced in its action upon 
the pendulum. In the present paper the writer begs to suggest 
several designs for carrying out this idea. The first is a mechanical 
one, which is adapted to pendulums of moderate length, such as 
would be employed in general physical laboratory work, while the 
others are electrical in character and suitable for pendulum systems 
of considerable height, as would obtain in the Pantheon or other 
demonstrations. In all cases the movement of raising and lowering 
the suspension is caused to imperceptibly start and stop, the maxi- 
mum rate of vertical motion occurring at the center of the prede- 
termined displacement. 


MECHANICAL SUSPENSION TYPE. 


The suspension of the pendulum is designed to be given its recip- 
rocating travel by means of a drum, link and plunger combination, 


*“See ELectricat Woritp anp ENGINEER, January 30, 1904, p. 211. 
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which is operated by drawing a cord when the pendulum is moving 
toward the center of its amplitude and slowly releasing the afore- 
said cord during the outward passage of the pendulum. The cord 
may extend from the suspension mechanism down to the operator 
upon the floor below, irrespective of the length of the pendulum. 
The length of stroke of the suspension may be adjusted to suit any 
pendulum of moderate length, thereby adapting a given size of the 
apparatus to a majority of cases. 

A diagrammatic view of the arrangement is shown in Fig. 1. 

The pendulum consists of a disc-shaped bob, 1, having a post, 2, 
secured therein by a hexagonal nut, 3. Threaded into the lower ex- 
tremity of the post, 2, is a fine needle, 4, which is adapted to make 
furrows through the top of a pointed heap of sand, 5, placed in a 
wooden ring, 6. This ring, 6, is mounted symmetrically beneath 
the pendulum system. The top of the ring, 6, is provided with 
angular graduations. A weighted standard, 7, is furnished for 
maintaining the bob, 1, at one side, preparatory to setting the pen- 
dulum in vibration by burning a thread, 8, in the customary manner. 
A small depression, 9, is turned in the periphery of the bob, 1, for 
enabling the thread, 8, to be conveniently tied around the said bob, 1. 
Held by a number of screws, 10, in the post, 2, is a steel wire, I1, 
which extends upward to a knife-edge suspension made up of a post, 
12, knife-edged member, 13, rocking ring, 14, and knife-edged sup- 
porting member, 15. The wire, 11, is secured in the post, 12, by 
several screws, 16. The supporting member, 15, is threaded upon 
the lower extremity of a rectangular plunger, 17, which is adapted to 
move in an accurately planed guide, 18. For preventing oil from 
the guide, 18, from running down the wire, II, a groove is turned 
in the top of the supporting member, 15. 

The guide, 18, forms a part of a journal casting, 19, which, to- 
gether with the aforesaid guide, 18, is rigidly secured by several 
bolts, 20, to a wooden beam, 21. This beam, 21, rests upon two 
wooden supports, 22 and 23, the three members being secured to- 
gether by a number of angle irons, 24, and bolts, 25. Journaled 
upon a shaft, 26, which is held in the casting, 19, by a set screw, 27, 
is a drum, 28, around the periphery of which is wound a cord, 29. 
This cord, 29, is secured to the drum, 28, by tying a knot in it, and 
passes over a pulley, 30, which is fastened to any convenient support. 
The cord, 29, is terminated by a ring, 31, at any desired height from 
the floor. A helical spring, 32, is secured to both the shaft, 26, and 
the interior of the drum, 28. This spring, 32, normally maintains a 
pin, 33, let into the face of the drum, 28, against a rubber-covered 
stop, 34, mounted upon the casting, 19. For limiting the angular 
motion of the drum, 28, to one-half a turn, a second pin, 35, is let 
into the side of the aforesaid drum, 28. Secured by several screws, 
36, to the front of the drum, 26, is a disc, 37, upon which a threaded 
shaft, 38, is journaled by two bearings, 39 and 40. A number of 
screws, 4I, serve to hold the bearings, 39 and 40, in place. Mounted 
upon the threaded shaft, 38, is a member, 42, having secured thereto 
a bolt, 43, which journals a link, 44. The lower end of the link, 44, 
is journaled in the top of the plunger, 17, by a pin, 45. 

Presupposing that the apparatus has been set up, the bob, 1, tied 
by the thread, 8, in the plane of the meridian, and the threaded shaft, 
38, adjusted until the right eccentricity of the bolt, 43, is obtained 
for accelerating the pendulum system, the thread, 8, is burned and 
the pendulum thereby set in vibration. With each oscillation of 
the pendulum the needle, 4, will make an indentation in the sand, 5, 
and the angular change of the plane of vibration of the system will 
be thereby recorded. When the amplitude of the oscillations of the 
pendulum are noticed to be decreasing below that desired, the cord, 
29, may be drawn down and the drum, 28, revolved through one- 
half a revolution while the bob, 1, is traveling inward. On account 
of the construction of the apparatus, the suspension during this 
motion of the drum, 28, will be caused to move downward through 
the predetermined displacement, beginning and ending its motion 
slowly and attaining a maximum rate in the center of its stroke. 
This action will give the pendulum an acceleration. Upon the bob, 
I, now traveling outward, the cord, 29, may be slowly released, the 
drum, 28, being turned by the helical spring, 32, in the opposite 
direction to that just previously occurring, thereby lifting the sus- 
pension and giving the*pendulum another acceleration. 

This cycle of operations may be repeated until the amplitude of 
the vibrating system has been restored to that desired. After sev- 
eral trials the motion of the cord, 29, may be readily kept in step 
with the oscillations of the pendulum. By following the path of 
the needle, 4, over the graduations on the top of the ring, 6, or 
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comparing the indentations made by the needle, 4, in the sand, 5, 
with the aforesaid graduations, the number of degrees angular varia- 
tion of the pendulum’s plane may be noted. If the pendulum should 
be mounted at either of the poles of the earth, the plane of oscilla- 
tion would appear to make one complete turn in 24 sidereal hours. 
At the equator there should be no relative motion between the 
pendulum’s plane and the earth. For intermediate points between 
the poles and the equator, the rate of revolution is proportional to 
the sine of the latitude of installation, the angle turned through in 
one hour being equal to 15 degrees multiplied by the sine of the lati- 
tude. The rotation of the plane is clockwise and anti-clockwise from 
above for northern and southern latitudes, respectively. For the 
latitude of New Haven, Conn., the hourly variation of the plane 
should be 9.903 degrees, or one complete revolution in 36.35 hours. 
In New York City the angular change should be 9.801 degrees per 
hour or one turn in 36.73 hours. It is hardly to be expected that 
these values can be exactly obtained experimentally. The best re- 
sults will be obtained when the pendulum wire is of considerable 
length, the suspension rigidly mounted and the influence of air cur- 
rents eliminated. 


ELECTRICAL SUSPENSION TYPES. 


The present Foucault pendulum systems are intended to be elec- 
trically operated, the methods of control being either manual or 
automatic. The reciprocating rectilinear movement of the pen- 
dulum’s suspension is produced from circular motion by the same 
device as shown in Fig. 1. An electric motor is provided for con- 
tinuously driving this mechanism in synchronism with the vibra- 
tions of the pendulum. A clockwork drive may be employed for this 
purpose, but on account of the necessity of having to frequently 
wind it up, it is believed preferable, particularly in a large pendulum 
system, to provide a continuously revolving motor. The motor is run 
at a fairly constant speed, and is allowed to operate the suspension 
whenever a releasing magnet is energized. The circuit of this re- 
leasing magnet is designed to be either manually or automatically 
closed in several ways by the pendulum at certain points of its 
amplitude. The first method shown consists in allowing the pen- 
dulum’s needle and a stationary metal ring to form the terminals of 
the secondary circuit of a high-potential transformer. The primary 
of the transformer includes the releasing magnet and a suitable 
source of alternating current. When the pendulum is at the end 
of its swing, a series of sparks are allowed to pass through the small 
air-gap between the pendulum’s needle and the metal ring, thereby 
temporarily closing the secondary circuit, increasing the current in 
the primary and operating the releasing magnet. By this method 
of control there need be no material contact with the pendulum 
system. In the second design the circuit of the releasing magnet is 
periodically closed by employing some electrically conductive sub- 
stance such as graphite for the pendulum’s needle to record the 
angular change of the plane of oscillation in. The employment of 
graphite thereby serves a double purpose. In the third illustrated 
method of control, the circuit of the releasing magnet is closed at 
intervals by a mercury contact. 


By referring to the drawings, Fig. 2 is a diagrammatic scheme 
of the electrical pendulum system, Fig. 3 a wiring diagram of the 
modified method of controlling the automatic accelerating action by 
providing a conductive substance for the pendulum’s needle to pass 
through, and Fig. 4 a detail of the mercury contact for the same 
purpose. 

The construction consists of a pendulum wire, 46, which is fastened 
by several screws, 47, to a post, 48. This post, 48, passes through 
a disc-shaped iron bob, 49, and is secured therein by a hexagonal 
nut, 50. A fine needle, 51, is threaded into the lower end of the post, 
48. The upper extremity of the pendulum wire, 46, terminates in 
a knife-edge suspension, which is made up of a central post, 52, 
knife-edged portion, 53, rocking ring, 54, and supporting knife- 
edged member, 55. The wire, 46, is secured in the post, 52, by 
several screws, 56. The supporting member, 55, is threaded upon 
the lower extremity of a plunger, 57, which is guided in a tube, 
58. The tube, 58, passes through a wooden beam, 509, and a journal 
casting, 60, the said tube, 58, being held in place by a hexagonal 
nut, 61, and the casting, 60, secured by several bolts, 62. The 
plunger, 57, is prevented from turning by a pin, 63, which extends 
through the tube, 58, and a slot, 64, milled in the aforesaid plunger, 
57. The beam, 59, rests upon two wooden supports, 65 and 66, 
the three members being fastened together by several angle irons, 
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67, and bolts, 68. The supports, 65 and 66, in turn are fastened in 
place by a number of angle irons, 69, and bolts, 70. A casting, 71, 
is pinned to a shaft, 72, which is journaled in the main casting, 60. 
Mounted in two extensions from the casting, 71, and secured therein 
by a bushing, 73, is a threaded shaft, 74. The upper extremity of 
the shaft, 74, is provided with several holes, 75, for enabling a close 
adjustment to be made. Mounted upon the shaft, 74, is a member, 
76, having threaded therein a bolt, 77, which serves to journal a 
link, 78. The lower extremity of the link, 78, is journaled by a 
pin, 79, in the upper end of the plunger, 57. A mechanical com- 
bination is situated adjacent to the suspension for revolving the 
shaft, 72, with each vibration of the pendulum. 

This arrangement consists of a journal casting, 80, which is 
fastened by several bolts, 81, to a wooden block, 82, in turn secured 
in place by several angle irons, 83, and bolts, 84. Journaled in the 

















FIG. 2.—ELECTRICAL SUSPENSION TYPE QF FOUCAULT PENDULUM. 


casting, 80, is a shaft, 85, which is mechanically connected with, 
but insulated from, the other shaft, 72, through the medium of two 
universal couplings, 86 and 87, tubes, 88 and 80, fibre joints, 90, and 
pins, 91. Secured upon the shaft, 85, by a key, 92, is a worm gear, 
93. The left-hand side of the worm gear, 93, is adapted to form a 
friction clutch in connection with a disc-shaped member, 94, which 
is both journaled upon the shaft, 85, and maintained against the 
worm gear, 93, by a compression spring, 95, situated between the 
aforesaid disc, 94, and the journal casting, 80. A roller thrust bear- 
ing, 96, is placed between the worm gear, 93, and the journal casting, 
80. A worm, 97, mounted upon a shaft 98, which is journaled in 
two bearings, 99 and 100, secured to the main casting, 80, by a 
number of screws, IOI, meshes with the worm gear, 93. An alter- 
nating-current motor, 102, is secured by a number of bolts, 103, 
adjacent to the wooden block, 82, and the shaft, 104, of the afore- 
said motor, 102, is connected with the worm shaft, 98, by means of 
a pin and slot coupling, 105. The terminals of the motor, 102, 
are numbered 106 and 107. An oil reservoir, 108, is mounted upon 
the journal casting, 80, by a standard, 109, the purpose of which 
reservoir, 108, being to lubricate the friction clutch. 

Formed upon the periphery of the disc, 94, is a tooth, 110, which, 
by the rotation of the worm gear, 93, is maintained against the 
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extremity of a lever, 111, journal in a casting, 112, secured to the 
main casting, 80, by several screws, 113. The top of the lever, 111, 
is maintained against the circumference of the disc, 94, by a re- 
tractile spring, 114, the right-hand end of which is fastened to a 
support, 115. The support, 115, which is secured to the main cast- 
ing, 80, by two screws, 116, serves to mount an electromagnet, 117. 
An armature, 118, is secured to the lever, 111, adjacent to the poles 
of the electromagnet, 117. It will be understood that when the 
electric motor, 102, is running, the disc, 94, will be normally pre- 
vented from revolving, the worm gear, 93, rotating independently 
of the aforesaid disc, 94. When, however, the electromagnet, 117, 
should be temporarily energized, the upper extremity of the lever 
will be moved away from the tooth, 110, and, by reason of the 
friction drive, the disc, 94, will be allowed one complete revolution. 
With this movement the suspension will be lowered and raised in 
its accelerating function. The amount of work consumed at the 
friction clutch when the worm gear, 93, is revolving and the disc, 
94, stationary, should be more than the work required to turn the 
suspension shaft, 72. The power of the motor, 102, should be con- 
siderably more than that required to overcome the friction between 
the worm gear, 93, and disc, 94, in order that there will be no 
appreciable variation in the speed of the aforesaid motor, 102, when 
the disc, 94, is revolving or stationary. The speed of the motor, 
102, is also so chosen and the worm gearing so proportioned that 
in the normal running of the aforesaid motor, 102, the disc, 94, will 
make, when magnetically released, one complete turn in approxi- 
mately three-quarters or seven-eighths of the time of one oscillation 
of the pendulum. 

Situated symmetrically beneath the pendulum system upon the 
floor is a wooden ring, 119, which is made in sections and supported 
by a series of iron posts, 120, and tubes, 121. The wooden ring, 
119, is provided with a groove in which sand, 122, is placed. Secured 
to the inner surface of the ring, 119, is a metal annulus, 123, which 
is made in sections, and forms one of the terminals of the secondary 
circuit of a high-potential transformer, 124. The pendulum’s needle, 
51, performs the function of the other terminal of the secondary 
circuit of the transformer, 124. A binding post, 123A, is secured 
to the metal ring, 123. The outer surface of the ring,.119, is pro- 
vided with angular graduations. A magnetic device is furnished for 
starting the pendulum in vibration. This arrangement consists of 
an electromagnet, 125, which is lightly journaled by two pointed 
screws, 126 and 127, in a casting, 128, maintained in any desired 
vertical position upon a standard, 129, by a knurled headed screw, 
130. The terminals of the magnet, 125, are fastened to two binding 
posts, 131 and 132, which are mounted upon one end of the afore- 
said magnet, 125. The standard, 1209, is threaded into a casting, 
133 in which three tubes, 134, 135 and 136, are secured. The tubes, 
134 and 135, are terminated by two hook-shaped castings, 137 and 
138, respectively, which are adapted to engage the circumference of 
the ring, 119. The lower end of the tube, 136, is provided with a 
casting, 139, which is so shaped as to rest upon one of the tubes, 
121. It will be evident that the bracket thus formed may be moved 
to any desired position around the wooden ring, 1109. 


The operation of starting the pendulum system in vibration, pre- 
supposing that the apparatus has been carefully set up and the 
threaded suspension shaft, 74, adjusted to the correct position for 
accelerating the pendulum, consists firstly in moving the starting 
magnet, 125, around until the center of the ring, 119, and the said 
magnet, 125, are in the plane of the meridian. The pendulum bob, 
49, is now brought up to the poles of the magnet, 125, and the 
said magnet, 125, energized by closing a switch, 140, which allows 
electricity to flow from a source, 141, of alternating current through 
a circuit made up of two wires, 142 and 143, binding post, 131, 
magnet, 125, binding post, 132, conductor, 144, switch, 140, together 
with the wires, 145 and 146. The sand, 122, in the ring, 119, is now 
pointed with a piece of cardboard. When desired the switch, 140, 
is opened, and the magnet, 125, now being without magnetism, the 
bob, 49, will be released and the pendulum set in vibration. The 
needle, 51, will now begin to chisel small furrows through the sand, 
122. The induction motor, 102, is next started by closing a switch, 
147, which completes a circuit made up of the source, 141, wire, 
148, binding post, 106, motor, 102, binding post, 107, conductor, 149, 
clip, 150, switch blade, 151, journal post, 152, and wire, 153. When 
the motor, 102, has attained its normal speed the manual or auto- 
matic acceleration of the pendulum system may begin. 

The manual acceleration is accomplished by closing over to the 
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right-hand side for an instant a switch marked 154, when the pen- 
dulum bob, 49, is at the end of its amplitude. This action allows 
current from the source, 141, to flow through a circuit consisting 
of the wires, 142 and 155, releasing magnet, 117, conductors, 156 
and 157, clip, 158, switch blade, 159, journal post, 160, together with 
the wires, 161 and 146. The magnet, 117, now attracts the armature 
lever, 111, which moves out of the path of the tooth, 110, thereby 
allowing the worm gear, 93, to revolve the disc, 94, for one turn, 
and giving the suspension of the pendulum a gentle downward 
motion while the bob, 49, is traveling inward and a corresponding 
upward displacement during the outward passage of the aforesaid 
bob, 49. On account of the speed of the motor, 102, being chosen 
such that the disc, 94, requires approximately seven-eighths of the 
time of one beat of the pendulum, the vertical motion of the sus- 
pension will cease when the bob, 49, is just about at the end of its 
outward swing. This will give sufficient time to again temporarily 
close the switch, 154, before the bob, 49, begins its return motion, 
at which time the same accelerating cycle will be repeated. The 
pendulum system can be constantly accelerated in this manner or 
periodically depending upon the adjustment of the threaded shaft, 
74. As in the mechanical form of apparatus already described, the 
beginning and ending of the vertical stroke of the suspension 
plunger, 57, is gradual, the maximum rate of travel taking place at 
the middle of the stroke. This method of acceleration should not 
disturb the normal action of the vibrating system. 

For the automatic operation of the pendulum, the threaded shaft, 
74, should be so regulated that, when the system is constantly ac- 
celerated the bob, 49, will terminate its travel a short distance 
outside of the circular bank of sand, 122. Presupposing that the 
pendulum system has been set in motion in the plane of the meridian 
by the starting magnet, 125, the motor, 102, is running, and the 
amplitude of the pendulum has been allowed to decrease until the 
needle, 51, stops just outside the sand, 122, the blade, 159, of the 
switch, 154, is closed over to the left-hand side when the bob, 49, 
is in the middle of its swing. Upon the needle, 51, slowly passing 
over the metal ring, 123, as the pendulum is about to terminate its 
outward swing, the secondary of the transformer, 124, will be 
closed and a succession of sparks will pass through the small air- 
gap between the needle, 51, and ring, 123, the circuit consisting of 
the transformer secondary winding, 162, wire, 163, non-inductive 
resistance, 164, conductor, 165, suspension apparatus, pendulum 
wire, 46, post, 48, needle, 51, ring, 123, binding post, 123A, and 
conductor, 166. 

This closing of the secondary has increased the current in the 
primary circuit, which is made up, from the source, 141, of the wires, 
142 and 155, releasing magnet, 117, conductors, 156 and 167, primary 
transformer winding, 168, wire, 160, clip, 170, switch blade, 1509, 
journal post, 160, together with the conductors, 161 and 146. With 
the increase of current in the primary circuit, the magnet, 117, has 
been energized and the disc, 94, allowed to slowly rotate, thereby 
giving the pendulum an acceleration during the ensuing return 
oscillation, the speed of the motor, 102, being so regulated that 
the turning of the disc, 94, will stop when the bob, 49, is within 
a short distance of the metal ring, 123. It will be noted that when 
the bob, 49, started its return motion the needle, 51, again passed 
over the metal ring, 123. This action caused the releasing magnet, 
117, to be again energized and the lever, 111, moved away from 
the periphery of the disc, 94, thereby producing'‘no result or in- 
suring the starting of the aforesaid disc, 94, if for any reason it 
failed with the outward swing of the pendulum just previously 
occurring. When the needle, 51, against reaches the other side of 
the ring, 123, the same accelerating cycle will again take place, 
thereby maintaining the pendulum system in vibration. 

The rotation of the plane of oscillation of the system that is 
recorded in the sand, 122, may be measured at any time by com- 
paring it with the graduations upon the top of the wooden ring, 
119. It may possibly be found that the stroke of the suspension 
plunger, 57, cannot be adjusted quite close enough to insure a 
constant amplitude of the pendulum system. If this should be the 
case, although with the threaded shaft, 74, a fine adjustment can be 
obtained, the regulation should be so made that the amplitude will 
in time increase slightly, when by manually opening the switch, 154, 
for a short time the vibrations can be allowed to die down to the 
original amount. This function may be made automatic if desired. 
The reason for arranging the secondary circuit to be closed at the 
end of the pendulum’s swing, instead of at its center, which may 
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be accomplished by providing a vertically adjustable metal disc for 
the needle, 51, to travel over when at the center of its motion, is 
because the suspension plunger, 57, would have to be normally 
resting at the lowest point of its stroke in order to properly accel- 
erate the system. This would mean that the bob, 49, would be 
normally below the ring, 119, and would come in contact with the 
said ring, 119, either when about to start the pendulum oscillating 
or when in operation the action of the releasing magnet, 117, should 
fail for any reason. The contact in the center for this case would 
have to be comparatively large, for the pendulum bob, 49, would be 
traveling its fastest when passing over it. 

The second method of controlling the releasing magnet, 117, of 
the suspension mechanism is shown in Fig. 3. This consists in 
substituting for the sand, 122, some electrically conductive sub- 





FIG. 3.—MODIFIED CONTACT AND WIRING FOR ELECTRICAL TYPE. 


stance, 171, such as powdered graphite, copper or other metal filings. 
The substance, 171, rests upon a metal annulus, 172, which is placed 
in a wooden ring, 173. The ring, 173, is mounted upon the posts, 
120, of the preceding design, and is graduated into angular degrees. 
A binding post, 172A, is fastened to the metal annulus, 172. When 
the pendulum needle, 51, passes through the conductive substance, 
171, a furrow will not only be recorded, but an electric contact will 
be made, which is employed for controlling the releasing magnet, 
117. The operation of the pendulum system is analagous to that 
already described. The wiring, however, is different. The circuit 
for the starting magnet, 125, consists from the source, 174, which 
in this case may be a direct-current generator if desired, of the wires, 
175 and 176, post, 131, magnet, 125, post, 132, conductor, 177, switch, 
140, together with the wires, 178, 179 and 180. For operating the 
Suspension motor, 102, a circuit is provided which is made up from 
the source, 174, of a conductor, 181, post, 106, motor, 102, post, 107, 
wire, 182, journal post, 152, switch blade, 151, clip, 150, together with 
the conductors, 183, 179 and 180. 

The circuit for manually accelerating the system embodies the 
source, 174, wires, 175 and 184, releasing magnet, 117, conductors, 
185 and 186, clip, 158, switch blade, 159, journal post, 160, together 
with the wires, 187 and 180. The circuit for automatically con- 
trolling the pendulum consists from the source, 174, of the con- 
ductors, 175 and 184, releasing magnet, 117, wires, 185, 188 and 180, 
non-inductive resistance, 190, conductor, 191, suspension apparatus, 
pendulum wire, 46, post, 48, needle, 51, conductive substance, 171, 
metal annulus, 172, post, 172A, conductors, 192 and 193, clip, 170, 
switch blade, 159, journal post, 160, together with the wires, 187 
and 180. For the elimination of sparking at the needle, 51, and con- 
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ductive substance, 171, a condenser, 194, is shunted between the 
conductors, 189 and 192, by means of two wires, 195 and 196. If 
desired a relay may be employed in the controlling wiring. This 
would allow a potential of but several volts from a battery to be 
used at the needle, 51, and conductive substance, 171, the releasing 
magnet, 117, being operated directly from the source, 174. Such an 
arrangement would reduce the arcing to a minimum. Powdered 
graphite will give satisfactory electrical conductivity, and will prob- 
ably offer less mechanical resistance to the passage of the needle, 
51, through it than metal filings. 

In Fig. 4 the third contact arrangement is illustrated for con- 
trolling the action of the releasing magnet, 117, of the suspension 
mechanism. Threaded into the lower 
end of the pendulum post, 48, is a screw- | 
eye, 197, which has a light metal chain, 
198, fastened thereto. The lower end of | 
the chain, 198, is terminated by a plat- 
inum rod, 199. Mounted upon the iron 
posts, 120, of the railing, which is sit- (] 
uated below the pendulum system, is a 
wooden ring, 200, having a groove a | 
formed therein for a mercury bath, 201. | 
Resting in the groove in the ring, 200, je 
is a metal annulus, 202, to which a bind- 
ing post, 202A, is secured. The upper 
surface of the ring, 200, is provided with 
angular graduations, 203. The wiring 
for the pendulum system is the same as 
in Fig. 3, the contact for the circuit of 
the releasing magnet, 117, being made | }-s20 
by the rod, 199, which dips into the mer- 
cury bath, 201, each time it passes the FIG. 4. —-MODIFIED CONTACT 
same. The angular change of the pen- FOR ELECTRICAL TYPE, 
dulum’s plane may be noted when the 
rod, 199, is traveling over the graduations, 203. The chain, 198, and 
rod, 199, are both made light in order not to disturb the motion of 
the pendulum. The chain, 198, should also be short for preventing 
the rod, 199, from swinging unnecessarily. 

Other contact arrangements may be employed for periodically 
closing the circuit of the releasing magnet, 117. A flexible copper 
brush, for example, consisting of a small number of strands of fine 
wire, may be secured to the under side of the pendulum post, 48, 
and allowed to lightly pass over the surface of a metal ring when 
the pendulum is near the ends of its swing. The tilting of the pen- 
dulum bob as it swings from side to side may perhaps be made to 
actuate a mercury contact arrangement, incorporated in the in- 
terior of the aforesaid bob. Such a dispensation would embody a 
small twin concentric pendulum conductor, insulated knife-edge 
suspension and a bob so constructed that, when it is placed vertically, 
as would be the case when it is in the middle of its swing, a mer- 
cury bath inside of the bob will not short-circuit the two wires of 
the pendulum conductor. When, however, the bob is at one of 
the extremities of its amplitude, and is, therefore, in a tilting posi- 
tion, the mercury bath will short-circuit the two pendulum con- 
ductors, and thereby allow current to pass to the releasing magnet, 
117, of the suspension driving mechanism. Various constructions 
and adjustments of the pendulum bob may be provided for this 
purpose. The principle of the coherer, in conjunction with the 
spark-gap arrangement already described, may possibly be taken 
advantage of for controlling the magnet, 117. 

Let one of the above electrical designs be applied, for example, 
to a Foucault pendulum system having the dimensions of the 
original one in the Pantheon at Paris. There the length was ap- 
proximately 220 ft., with a consequent period of 16.4 seconds or 8.2 
seconds for each swing. The amplitude was 10 degrees and the 
diameter of the sand ring was a trifle over 26 ft. The pendulum 
bob weighed 61.72 pounds. If the beat of the pendulum is 8.2 
seconds the time of one complete turn of the disc, 94, of the sus- 
pension driving mechanism would probably be about 7 seconds, or 
at the rate of 8.57 r.p.m. Inasmuch as the motor, 102, should have 
a surplus of power, let a '4-hp machine be chosen with a speed of 
1,200 r.p.m. If the worm, 97, has a single thread the worm gear, 
93, will then have 140 teeth in order to drive the disc, 94, at the 
desired rate. The worm gear reduction may be readily changed 
to suit the speed of any alternating or direct-current motor that 
it may be desired to run on the lighting system available at the 
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locality of mounting. The stroke of the suspension plunger, 57, 
will have to be experimentally determined, it being probably not 
over 6 in. for a 200-ft. pendulum. The most advantageous potential 
for the secondary winding in the step-up transformer, which is 
employed in the wiring system shown in Fig. 2, may preferably be 
settled by experiment, it depending upon the air-gap. For an 
arcing distance of one inch, the secondary voltage would be ap- 
proximately 20,000 volts. Since, however, the air-gap can be made 
much less, the ratio of the windings in the transformer need not 
be so great. ° 

In the communication, mentioned at the beginning of the present 
paper, it has been suggested that a large Foucault pendulum system 
be installed at the Exposition in St. Louis. It is believed that such 
a feature would be an attractive one, and, besides being of physical 
interest, might form one of the chief exhibits of some college lab- 
oratory or physical instrument maker. 





Candle-Power Tests of Cooper Hewitt Mercury 
Vapor Lamp. 





By L. A. FREUDENBERGER. 

HE tests described below were made at Delaware College, 
Newark, Del., on a Cooper Hewitt mercury vapor lamp of 
the type known commercially as Type H-4. The lamp, which 

is rated at 3 amp. and designed for a 110-volt circuit, has a tube 
diameter of 1 1/16 in. and a length of are of 45.67 in. 

The lamp was mounted at one end of a five-meter photometer 
bar and enclosed in a long wooden box at right angles with the axis 
of the photometer bar. At the middle of the box, in line with the 
axis of the bar, was a 2 x 2-in. opening. The box was well ventilated 
so as to give conditions as near normal as possible. The illumina- 
tion from a two-in. length at the middle of the Cooper Hewitt light 
was measured and the corresponding candle-power multiplied by 
the ratio 45.67/2, the length of the light-giving arc to the length of 
tube used. The lamp and box were inclined to the horizontal plane 
through the axis of the photometer bar by an angle of 11° 20’. 
The lamp was compared with a standardized 32-cp incandescent 
lamp. The screen used was a Lummer-Brodhun. The balance point 
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FIGS. I AND 2.—CANDLE-POWER TESTS OF VAPOR LAMP. 


on the photometer bar could easily be located within one centimeter, 
although the two sides of the screen showed a great contrast in 
color. In the course of taking readings the screen was, of course, 
reversed, and the average reading taken. 

In Fig. 1 curve 1 represents the variation of candle-power and 
current; curve 2, the variation of watts in lamp per candle-power ; 
curve 3, the variation of total watts per candle-power with current; 
curve 4, the variation of current and volts across tube. In Fig. 2 
curve 5 represents the variation of candle-power and current; curve 
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6, the variation of watts in lamp per candle-power and current; 
curve 7, the variation of total watts per candle-power and current, 
and curve 8, the variation of current and volts across the tube. In 
Fig. 3, curve 9 shows the variation of line voltage and current, 
and curves 10 and 11 the relation of minimum watts per candle- 
power and current. The curves of Fig. 2 were taken when the lamp 
was new. The curves of Fig. 1 were taken after the lamp had been 
running about twenty-four hours. 

The reduction in candle-power noted is due to a coating, at first 
gray and afterward black, which gradually forms all over the inside 
of the tube. No life tests of the lamps were made, but of two lamps 
which have been run continuously, one burned out after 800 hours 
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FIG. 3.—CANDLE-POWER TESTS OF VAPOR LAMP. 


and the other had not burned out after running 1,000 hours. The 
lamp that burned out blackened somewhat similar to an incandescent 
lamp. The immediate failure was due to the impairment of the 
vacuum, principally through leakage at the leading-in wires. 

For all curves the currents were read after the lamp had settled 
to steady temperature conditions, and the values used as abscisse. 
All instruments were calibrated by means of standard cells and 
standard resistances. 

Curve 6 on Fig. 2 was obtained by multiplying volts across the 
tube by current and dividing by the candle-power corresponding 
to the current. It represents the watts per candle-power consumed 
by the lamp itself. Curve No. 7 was obtained by multiplying line 
volts (assumed constant at 110 volts) by current and dividing by 
corresponding candle-power. The efficiency in watts per candle- 
power includes the loss in the ballast resistance in series with the 
lamp. The curves on Fig. 1 are precisely similar to the curves 
on Fig. 2, except that they were taken after the lamp had been 
running about twenty-four hours. 

Curve 9 of Fig. 3 merits some explanation. A value of ballast 
resistance was chosen and the line voltage lowered slowly until the 
lamp went out. The line voltage and current were taken at the 
point where the lamp went out and plotted on curve 9. Curves 10 
and 11 were obtained by calculating watts per candle-power, using 
the voltage given by curve 9. Curve 9 shows the minimum line 
voltage at which it is possible to run the lamp with a certain cur- 
rent. The difference in ordinates between curves 8 or 4 and curve 
9 would give the drop in the ballast resistance under this condition. 

The above tests were submitted as a thesis in electrical engi- 
neering by Mr. F. Schabinger. Thanks are due to the Cooper Hewitt 
Electric Company for furnishing the lamp, and also to Mr. I. 
Spoehrer, of the Brooklyn Navy Yard, for furnishing a standard- 


ized 32-cp lamp. 








Michigan Electric Light Association. 





Managers of a number of electric lighting plants in Michigan 
met in Detroit on June 9 and formed the Michigan Association of 
Electric Light Managers. Mr. E. F. Phillips, assistant manager 
of the Edison Illuminating Company, of Detroit, was elected presi- 
dent, and E. S. Hubbell, of Milford, was chosen as secretary. Sev- 
eral committees were appointed to take charge of the work of per- 
fecting plans for future action. The meeting was only preliminary 
and the association will not get down to business until these com- 
mittees have reported. 
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Lost and Unaccounted-for Current. 





In our report of the Boston meeting of the National Electric Light 
Association we referred particularly to the paper by Mr. C. W. 
Humphrey with the above title, and owing to its exceptional interest 
it is reprinted below in full, excepting a few of the sheets of tab- 
ulations. 

The object of the paper was stated to explain in full the calculations 
of losses, known and unknown, for alternating and direct-current 
circuits, and to give the records of some of the results obtained 
and tabulated during the past two years. Most of the data given 
was compiled from results obtained on the lines of the Denver Gas 
& Electric Company. 

The lines in Denver are now all 2,400-volt, single-phase feeders, 
but the calculations are approximately the same for all systems of 
distribution, regardless of voltage, frequency or phase. Even in 
high-tension transmission lines the same methods may be used, there 
being no actual losses introduced by inductive drops. Most high- 
tension lines, however, have integrating wattmeters on both ends of 
the line. The difference in the readings will indicate the total loss 
in transmission. This loss may be easily subdivided into resistance 
losses and transformer losses. 

Direct-current losses may be calculated in much the same manner 
as those of alternating-current circuits, although resistance losses 
and meter shunt losses are all that must be accounted for. The “drop 
of potential” method was found the most satisfactory for calculating 
the line losses, following along the same lines as described for alter- 
nating-current circuits (mentioned later). The meter shunt losses 
were taken care of in the same way as for alternating currents. 

The different losses in an alternating-current system may be clas- 
sified as follows: Transformer iron losses; primary resistance 
losses; secondary resistance losses; meter shunt losses. For the 
transformer iron losses there is a card index system consisting of 
two sets of cards. One set has a card for each transformer on the 
lines and also those in stock, and shows the date of purchase, where 
set, manufacturer's number and type, iron and copper losses as 
shown by test, and also whether or not the transformer has been 
removed and for what cause, as well as a retest on its iron loss 
before it is again placed in service. In fact, these cards show the 
entire history of each transformer from the date of purchase up to 
the present time. The other set of cards, which is called the 
feeder index, shows the exact location, make and number of trans- 
former, also the number of feeder on which it is located. These 
cards are arranged according to location and feeder, while the 
other index is arranged numerically according to the make and 
number of the transformer. The records are not as complete as 
the above statement might seem to imply, due to the fact that 
these records have all been started within the past two years and 
do not include full data on transformers purchased prior to that 
time. 

In a great many instances transformer iron losses were tested 
while in service. This was done in a very unique way and without 
interruption to service. There is a small testing board, which in- 
cludes a wattmeter, voltmeter and a small variable resistance. To 
these instruments are attached two flexible duplex cables of sufficient 
length to reach from the ground to any transformer on any pole. 
The primary fuses of the transformer are pulled, the neutral of the 
secondary is disconnected (that is, if the transformer is on a three- 
wire network), one side of the secondary is left intact and the 
other side is cut, and the wattmeter and resistance are inserted in 
the circuit by means of one of the flexible cables, the other cable 
being used for pressure wires. The secondaries are kept alive by 
the other transformers on the system. The resistance is then so 
adjusted that normal voltage is impressed across the secondaries 
of the transformer. Readings are then taken on the wattmeter, which 
indicates approximately the iron loss and may be corrected for in- 
strument losses in the usual way. 

There is also kept a transformer record sheet for the purpose of 
more readily finding the transformer iron losses as soon as possible 
after the first of the month. These sheets have a line for each day 
of the month, on which is placed the number of transformers of 
each size and make according to the different headings. On the 
extreme right of the sheet is a column for the total transformer 
iron loss for one day. This represents the total 24-hour loss on that 
particular feeder, which is the summation of all the individual losses 
pertaining to the transformers on each line. At the end of the 
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month this last column is totalized, and this represents the total 
loss for the month on that feeder. 

The next known loss to consider is the primary resistance loss. 
This loss has been more difficult to ascertain correctly and keep up 
from month to month than any of the other known losses. Four 
different methods of calculating this loss have been used and each 
different method and endeavor will be discussed to show the ad- 
vantages and disadvantages of each. 

The first method used was to measure up the length and size of 
wire in the primary feed, assuming one ampere to be flowing from 
the station to the first division point in the feeder, then assuming 
the current to divide proportionally to the connected load in each 
branch of the feeder; calculating and summing up all losses due 
to an initial flow of one ampere and using that as a constant. Then 
ampere-meter readings are taken at short intervals at the station 
during a period of 24 hours. Each of these readings is then squared 
and multiplied by the constant. The summation of these losses will 
give the total primary resistance loss for one day. This method is 
fairly accurate, but is long and tedious and cannot be relied upon 
any better than other more simple methods. One point of error 
in this method is the fact that a suspended wire stretches in course 
of time, making its cross-section smaller than it was originally and 
therefore of higher resistance. Joints and junction fuses also in- 
troduce errors of more or less magnitude. The results as obtained 
from this system are always considerably smaller than actual meas- 
ured results. 

The author undertook to accomplish the desired result by placing 
recording voltmeters at the station and at the center of distri- 
bution and then taking the difference between the two readings 
and multiplying by the load in amperes corresponding to the drop 
in voltage, and summing up as in the previous method. This would 
be a very satisfactory method if this drop could be ascertained cor- 
rectly. A small potential transformer is usually employed for the 
purpose of stepping the voltage down for the recording voltmeter. 
The ratio of these transformers, when used on a 2,400-volt feeder, 
would be 20 to 1. These voltmeters cannot be read with an accuracy 
closer than one volt; therefore, it means an error which must be 
multiplied by a constant of 20, and when two voltmeters are used, 
one at the station and one at the center of distribution, it makes a 
possible multiplication of an error by a constant of 40. This error 
amounts to considerable where accuracy is essential. 

The next method used was to place an integrating wattmeter in 
the primary lead just before it begins to feed, running pressure wires 
for it back to the center of distribution. Readings were taken the 
first and last of the month, and kilowatt-hour readings obtained 
subtracted from that obtained on the station wattmeter for the same 
period. This is a vegyw good method, provided there are no grounds 
or individual taps taken off between the two wattmeters. If this 
should be the case, the results obtained might lead to an erroneous 
impression. 

The method finally adopted and now used exclusively is a 
measured resistance method. With the use of this method the feeder 
must be shut down at some convenient time, preferably during light 
load, and the primary fuses of all transformers pulled; that is, all 
those on the station side of the center of distribution. The primaries 
are then short-circuited at this point and the resistance of the circuit 
is measured by the “drop of potential” method with direct current, 
the direct current being supplied from a separate direct-current ma- 
chine and the voltage varied so as to permit of a series of readings 
being taken. The loss is then calculated by means of ampere read- 
ings taken at the station at stated intervals, the same as in the first 
two methods. Or a better way than calculating each particular 
point is to calculate the losses for different amounts of current and 
plot a curve of watt loss and primary amperes. This curve also 
includes the primary copper loss of the transformer on the feeder, 
full load on the feeder being considered as the sum of the full-load 
capacities of the different transformers. The readings taken at the 
station may then be readily run off on this curve and summed up 
for a period of 24 hours, full-load copper loss of the transformers 
for the entire feeder being the sum of the individual losses for all 
transformers on the feeder. The copper losses of a transformer 
are assumed to be divided equally between the primary and secondary 
windings. This assumption has been borne out by tests. Fig. 1 is 
a curve showing the different primary losses as calculated above. 

After losses are obtained for a period of one day, the total loss 
for the month must be calculated. This is done by multiplying the 
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output on the feeder for one day by the number of days in the month 
and dividing into the total output for the month as obtained on the 
feeder wattmeter. This result is squared and multiplied by the 
loss for one day aid multiplied by the number of days in the month. 
These results will be as close as it is possible to calculate them 
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and would be very accurate if it were not for the fact that the char- 
acteristics of the daily load curve change during the different seasons 
of the year. The peak is very sharp in the summer with a very small 
morning peak, while in the winter the peak is quite broad and the 
morning peak is much more noticeable. For this reason these losses 
must be recalculated from time to time during the year as these 


characteristics change. Fig. 2 shows a curve of one of the principal 
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business feeders illustrating these different characteristics. The 
greater demand shown for March 29 is due to new bysiness on that 
feeder. Evidence of new business is shown throughout the curve. 
Both December 18 and March 29 were clear days. 

The kilowatt-hours lost due to primary resistance for one year, 
multiplied by the actual cost of generation, will show whether re- 
inforcements would pay financially and to what extent they might 
be carried. By cost of generation is means the variable costs, which 
vary as the output; it does not include any of the fixed expenses. 

The secondary resistance losses are somewhat more difficult of 
accurate calculations. Following is the method which was used ex- 
clusively for the three-wire secondary network. 

In this calculation some things had to be assumed in order to 
arrive at results. The total secondary load is assumed to be divided 
up in proportion to the sizes of the different transformers, one-half 
the load on each transformer to feed each way, and this amount of 
current to feed one-fourth the distance between transformers. The 
assumptions have, however, been verified in each case by the testing 
of all transformers on the line. This assumption would not hold 
true, however, before the company began to test the transformers 
systematically and place them on the lines in accordance with the 


actual load carried, instead of depending, as is usual, upon the con-. 
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nected load. It was found that the actual load carried varied very 
widely from that calculated on a basis of connected load. 

With these assumptions and the size and length of secondary feeds 
being known, the losses may be figured for several different amounts 
of current flowing, and plotted in a curve. The author also figured 
the loss due to current flowing in the neutral, but this loss was 
found to be negligible on his system of distribution, due to the 
fact that the transformers are so evenly balanced that there is a 
minimum flow of current in the neutral. This is not the case on 
the majority of distributing systems, as most of the transformers 
are in the same condition as his were before a systematic test was 
instituted by means of an instrument termed the “portable line 
meter.” The instrument consists of an ammeter directly calibrated 
with a small series transformer having a two-piece iron core hinged 
together so as to permit of its being opened and clasped over a wire 
at any point. With this instrument he has been enabled to measure 
the exact load carried on a transformer at any time, also the amount 
of unbalancing. The loss in the neutral does not vary as the per cent. 
of unbalancing and is, therefore, inappreciable for small amounts of 
unbalancing. But in most systems of distribution, where this un- 
balancing is quite considerable, it becomes an important item. Un- 
balancing not only increases the losses materially, but also decreases 
the available capacity of the transformer quite materially. It has 
been claimed that transformers banked together on a three-wire 
network would adjust themselves to the total unbalancing of the 
feeder. This is not true, as the author found transformers of the 
same make and size on adjoining poles considerably unbalanced on 
opposite sides; and even in cases where transformers are banked 
together on the same pole, they will not divide their loads evenly. 
This was very strikingly illustrated by an occurrence that took 
place some time ago. During a breakdown in an isolated plant fur- 
nishing power for a theatre, the author was called upon to furnish 
them with light. In order to do this he placed six 10o-kw transformers 
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and one 20-kw transformer, all of the same make and type, just out- 
side of the building and connected them up for 110 volts, lying them 
together with a 500,000-cm. cable, which fed the theatre. Following 
is the average load in amperes on each transformer during operation: 


Size. Load in Amperes 
at 108 Volts. 
10-kw 106 amperes 
10-kw 93 amperes 
10-kw 130 amperes 
10-kw 112 amperes 
10-kw 90 amperes 
10-kw go amperes 
20-kw 158 amperes 


The author also took into consideration the resistance losses in the 
service loops. This is taken care of by assuming the secondary 
load to be equally divided between the different service loops, and 
taking the average length and size of a service. 

The secondary transformer copper loss is taken into consideration 
in the same way as in the primary losses. A curve is then plotted 
of the secondary resistance loss, secondary transformer loss and 
service resistance loss, and then a curve of the total losses is plotted. 
A sample of one of these curves (Fig. 3) is here shown, watts loss 
being plotted against primary amperes. 

The all-day losses are obtained in the same way as with the 











JUNE 25, 1904. 





primary, using the station ampere readings in the same way; the 
station ammeter not being relied upon entirely, a standard portable 
instrument being cut in and used, and the switchboard meters being 
calibrated at the same time. 

The only known loss now left to determine is the meter shunt 
loss, a loss that one might think at first hardly worth considering, 
but which is nevertheless of considerable importance and assumes 
very large proportions in some instances. The loss can be obtained 
with a greater accuracy and less trouble than any other of the 
losses. Each different type and size of meter must be tested and the 
average of a number of different tests taken. The author uses a 
meter record sheet for the meter losses on each feeder similar to the 
transformer record sheets. These sheets are kept up from day to 
day, and at the end of the month the daily losses are summed up, 
giving the monthly losses. It was found to be much easier to keep 
up the records in this way from day to day on the different feeders 
than to wait until the end of the month and then figure up the losses 
for the past month. It is also the most accurate, and the total losses 
may be ascertained much more quickly after the first of the month. 

The total sales are figured up at the end of each month, and as 
meters are read in three different divisions at different times, the 
results do not exactly correspond to the monthly output. The bills 
for one-third of our consumers cover a period from the first of one 
month to the first of the next month, one-third from the roth to the 
roth, and one-third from the 20th to the 20th. This variation might 
amount to considerable in one month, but, as everything is figured 
accumulative from month to month, the records are very accurate 
when figured over a space of several months. 

After this full explanation of the methods for arriving at the 
known losses, it will be interesting to note the results obtained in 
some of the feeders for the past year. There are 24 different feeders, 
on all of which the above records are kept up from month to month. 
The author has plotted graphically the losses on some feeders, show- 
ing variation of losses from month to month and the gradual but 
steady decrease in the unknown losses. The first curve (Fig. 4) is 
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FIG. 4.—CURVES OF FEEDER LOSSES. 


that of a residence feeder, which is designated as 1 West. It will 
be noticed that the output and sales have increased very rapidly. 
A slight hump will be noticed in the output during October; this 
is due to some unknown loss, as the curve of sales does not show 
this characteristic, neither does the curve of known losses. It will 
be noticed that both the primary and secondary losses show a steady 
increase due to the increase in the output. The transformer iron 
loss remains about the same and so do the meter shunt losses. The 
relation that the sales show to the output varies from 59.3 per cent. 
to 80.5 per cent., being almost a steady increase from beginning to 
end, the unknown loss increasing at about the same rate as the 
output for the first two months, dropping off the next month, and 
then remaining about the same for the remainder of the period, 
although both the sales and output increased considerably. 

In the accompanying table is a tabulation of an alternating-current 
feeder for a period of six months. During that time the feeder was 








ELECTRICAL WORLD anp ENGINEER. 1197 


changed from a 1,000-volt individual transformer system to a 2,000- 
volt with a three-wire secondary network, with the exception that 
there are still some instances where individual transformers are used, 
due to the sparsely settled territory it covers. 

This tabulation shows several very interesting things. During the 
first two months the individual transformers were done away with 





TABLE SHOWING ECONOMY OF THREE-WIRE OVER INDIVIDUAL 
TRANSFORMER SYSTEM. 
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and replaced with a three-wire network showing a reduction in 
transformer iron losses from 6,475 kw-hours to 2,560 kw-hours, a 
decrease of a little over 60 per cent. At the same time the lost and 
unaccounted-for has taken a jump of nearly 170 per cent. The 
output and sales increased considerably the same month, due to 
combining another feeder with this one, adding 387 consumers, 
which were changed over at the same time to a three-wire distri- 
bution. In this instance the sales were increased to nearly double 
the original amount and the transformer iron loss was decreased to 
about one-half the original amount. The primary and secondary 
resistance losses were increased considerably, due to the increase in 
the output of the feeder. 

A complete record sheet is kept for all the rest of the feeders. 
One of the interesting things on this feeder is that the watts per 
lamp of output remained about the same for the entire year, while 
the watts per lamp of sales increased during the same period to 
nearly double. The sales increased from 41.6 per cent. to 83.5 per 
cent., the known losses remained about the same, while the unknown 
losses decreased from 48.4 per cent. of output to only 5.22 per cent. 

The lost and wunaccounted-for current has been systematically 
followed up and decreased very materially. This unknown loss is 
due to leakage through grounds, faulty meter registration, errors 
and theft. These losses have been plotted graphically as shown 
in Figs. 5 and 6. Each circuit is tested for grounds, and when 
found these are traced down and removed. 

The greater part of the lost and unaccounted-for current was 
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FIG. 5.—CURVES OF CURRENT LOSSES. 


found to be due to thefts. These were found by systematic in- 
spection of service loops and interior wiring. Theft of current 
was found to be done usually by tampering with the wiring, remov- 
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ing pressure wires and jumping out meters, installing lamps ahead 
of the meter, and in some instances tampering with the meter so as 
to retard its rotation. Some of these things are very difficult to 
find, especially in cases of concealed wiring. Some cases of slow 
meters were found by placing a check meter on the secondary of a 
transformer feeding a three-wire district, making an isolated district 
of it by opening up the junction fuses on each side of the trans- 
former. There are quite a number of ampere-hour meters on the 
circuits, which accounts for some of the lost and unaccounted-for, 
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FIG. 6.—CURVES OF CURRENT LOSSES. 


as an ampere-hour meter will not start on less than two to four 
16-cp lamps. A check meter was placed on one district having nine 
ampere-hour meters and eleven integrating wattmeters. The results 


were as follows: 


Registered on house meters....... 331.5 kw-hours 
Shunt loss on 11 meters......... 6.14 kw-hours 





EE. nbn KEES 364 w he eae 337-C4 kw-hours 
Consump. as shown by check meter367.3. kw-hovrs 


ROU. suc heb Wakes bk bake ae Weeks 29.75 kw-hours, or 8.1 per cent. 


About the only absolute method of preventing theft of current, 
and as yet only adopted in isolated instances, is to place all meters 
on the pole. This could be accomplished in the business districts 
of the city by placing a number of meters in one box on a pole and 
running all services from this box and, where possible, bunching 
the wires in one cable. This would be especially advantageous where 
feeding a large number of consumers in a large business block, and 
where the running of such a cable would not be more objectionable 
than the present practice of bussing such a building. The principal 
advantage of such a system would be the impossibility of stealing 
current from the light company. It should be getting paid for 
all current distributed and the losses would certainly be materially 
and permanently decreased. 

This completes the discussion of all the principal items relative to 
the calculations of lost and unaccounted-for current. The importance 
of an analysis of the output of an electric station can be readily seen 
by the results given in this paper, and in the majority of instances 
such an analysis will show such startling results as will lead to 
investigations that will pay for the time and trouble many times 
over. In no other way about a central station can money be spent 


more profitably. 





Recent Electrochemical Developments. 





Four patents, granted on June 14, refer to battery invention. 
J. E. Haschke describes mechanical details of construction of a 
multiple-cell high-voltage battery of that general type in which the 
cells are put one upon the other like a series of dishes, the walls of 
the different cells serving as bipolar active plates. 
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M. Schneider patents mechanical details of a battery in which 
the positive pole electrode is formed of a number of downwardly 
converging ribbed lead cones, put one above the other and fastened 
in the center to a lead core, while the negative pole electrode is 
formed of a hollow metal cylinder encompassing the positive elec- 
trode. 

A. J. B. M. Colletas patents a battery in which the active material 
of the negative pole is a layer of copper hydride (Cu,H,) on a 
copper plate, while the positive electrode is lead peroxide, with 
sulphuric acid as electrolyte. The electrochemical action during 
the discharge is the formation of copper sulphate and water and 
reduction of the lead peroxide to lead oxide. 

J. R. Lord patents a general type of battery of which the following 
combinations may serve as example: The anode is a mixture of 
zinc and zine oxide, the electrolyte a gaseous solution of potassium 
sulphate, and the cathode is copper with the addition of a depolarizer, 
PbO,. The theoretical explanations of the inventor are somewhat 


peculiar. 





New Telephone Patents. 





A NOVEL RELAY. 

Considering the fact that the contact relay has been developed to 
a point where certain forms have become almost standard, the ap- 
pearahce of an entirely new type may be noted as quite remarkable. 
Nevertheless, such a new type has appeared, being described in a 
patent issued to F. R. McBerty, of Evanston, IIl., and assigned by 
him to the Western Electric Company. This relay is designed for 
use in strips, the mounting strip, in fact, forming a common return 
pole piece for the group of relays mounted thereon. Reference 
may be made to Fig. 1, which shows well the appearance and con- 





FIG. I.—M’BERTY RELAY. 


struction of the relay. As will be noted, the core of the relay is 
free to oscillate within the coil spool, being supported upon its 
chisel-edged lower end. The contact circuit is carried through the 
body of the core, the contact anvil being clamped between insulating 
strips upon the top of the mounting strip. To avoid “cross-talk” 
between adjacent coils, these are encased in copper shells. The chief 
objection, at once apparent, lies in the necessity of removing a whole 
strip of relays in order to replace the parts of any one in case these 
relays be mounted in groups according to the present custom. 
ELECTROMAGNETIC SIGNALS. 

It is quite frequently desirable in telephony that a single signal 
give two different indications under substantially the same circuit 
conditions. Under such circumstances it has been necessary to 
provide auxiliary apparatus and circuits to control the signal proper. 








FIG. 2.—M’BERTY AND M’ QUARRIE ELECTROMAGNETIC SIGNAL. 


There have now appeared patents for several signals in which the 
secondary controlling device is combined with the signal to form a 
single piece of apparatus. In two cases the auxiliary device includes 
a movable shield for signal target, the target being displayed only 
when it and its movable shield bear the proper relation to a sta- 
tionary shield. The means employed for controlling the movable 
shield differ. Both signals described are for use as line signals. 
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Of these one is shown in the upper part of Fig. 2. As indicated by 
the dotted lines, when neither coil is energized neither movable 
part shows. When the rear coil, that connected in the line circuit, 
is energized, in response to the rising of the hook switch of the 
subscriber, the target is displayed; and when the operator answers 
the front coil, in series with one of the jack circuits, becomes ener- 
gized and elevates the movable shield to obscure the target. This 
signal is the joint invention of Messrs. F. R. McBerty and J. S. Mc- 
Quarrie. 

In the second line signal the signal and its corresponding jack 
are mounted together, so that the movable shield may be mechan- 
ically elevated by the insertion of a plug. This is the work of the 
same inventors. 

The second type of signal uses another means as an auxiliary con- 
trol, viz., an auxiliary locking armature. Such a signal is shown 
in the lower part of Fig. 2. The left-hand armature carries the 
target. The right-hand armature is the locking one, the weights of 
the parts being so proportioned that the two armatures acting to- 
gether will overbalance the target, while the target will overbalance 
its own armature alone. The target shield is so arranged that the 
target will be displayed at the window when released by the lock- 
ing armature. The normal actuating coil is, therefore, that con- 
trolling the locking armature. This coil is double-wound for line 
signals and single-wound for supervisory signals. The left-hand 
coil is connected with the third wire or local signal circuit to be 
energized only when a plug is inserted in a jack. The operation 
is then as follows: When the right-hand or actuating coil is ener- 
gized the locking armature is pulled up and releases the target to 
fall before the window. When the operator answers, the restoring 
coil raises the target into the concealed position. Two patents 
cover this signal in its various uses, the one granted to F. R. Mc- 
Berty and F. H. Loveridge and the other to J. S. McQuarrie. The 
Western Electric Company has obtained all of the above-mentioned 
patents by assignment. 

A NEW LOADING COIL. 

Dr. M. I. Pupin has patented a new type of loading coil for use, 
as the name signifies, in inductively “loading” cable or other con- 
ductors to reduce the attenuation of transmitted waves. The coil 
has a closed magnet circuit, the core being completely covered 
with windings threading through the aperture. In the specification 
the requirements for satisfactory loading coils and the limiting values 
of hysteresis and Foucault current losses in the iron are set forth 
and formule are given for the design of satisfactory coils. The 
matter is of too technical a nature to warrant detailed consideration 
here, but those interested will find much of value in the patent. Dr. 
Pupin has assigned his patent to the American Telephone & Tele- 
graph Company. 

LAMP JACK STRIP. 

A new lamp jack strip forms the subject of a patent granted to 
H. P. Clausen, of Chicago. Mr. Clausen builds up his jacks upon a 
sheet metal strip, no partitions being provided between the lamps. 
On this account the lamps, except at the extreme end, are each 
encased in a sleeve of opaque material to prevent any confusion of 
signals. The opals are mounted permanently in the face of the 
strip, which face is removable as a whole. It is the inventor’s idea 
to obtain a cheap yet serviceable construction. The patent for this 
socket strip has been obtained by the American Electric Telephone 
Company, of Chicago. 

STEP-BY-STEP PARTY LINE SYSTEM. 

A step-by-step party line system has been invented by E. W. E. 
Tomson. The system is adapted to permit of a central office select- 
ing at will any station on a line to the exclusion of others. It de- 
pends for its operation upon the synchronous action of the instru- 
ments at all stations in response to properly timed current impulses 
sent out by the operator. 

FIRE ALARM SYSTEM. 

W. L. Denio, of Rochester, N. Y., has made and patented further 
improvements in his fire alarm system for use in connection with 
telephone lines. The present devices may be operated manually or 
by thermostats, to send to the telephone central office a vibratory 
flash signal appearing at the line lamp. This signal is repeated a 
number of times to indicate the location of the fire upon the sub- 
scriber’s premises, the various thermostats being connected in groups 
to a signal box. A further feature is the automatic clearing of the 
telephone line for conversation as soon as the fire signal has been 
sent 1n. 
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TELEPHONE RECEIVER. 
The last patent for present consideration is one granted to Ernst 
Gundlach, of Berwyn, IIl., for a telephone receiver and assigned 
to the American Telephone & Telegraph Company. This receiver 
is built upon the same general lines as one patented by the same in- 
ventor some six months since, and has for its most navel features 
a spring device for mechanically straining the diaphragm in a direc- 
tion opposed to the magnetic pull, and the provision of a pole piece 
mounted at the center of the diaphragm. The core of soft iron but 
partially fills the spool aperture, the armature extending loosely 
within the upper portion of it. Great sensitiveness is claimed for 
this type of receiver. 





Municipal Ownership at Ottawa, Can. 


A correspondent at Ottawa, Canada, writes us as follows: “In 
an item taken from the Canadian News in your issue of June 4 the 
following appears: “The city of Ottawa, some two years ago, voted 
for a civic lighting system, but at a recent meeting of the city 
council, in spite of the voice of the citizens, the Ottawa Electric 
Company was given a contract for street lighting for a period of 
ten years at $52 per light. Although this is a very favorable con- 
tract and a reduction of some $13 per lamp, yet there is much indig- 
nation manifested by the ratepayers that their wishes have been 
disregarded. The report of experts showed that the city could do 
its own lighting for $38 per lamp per year. Ottawa, therefore, stands 
to lose $80,000 over the ten years which the contract is to run.’ It 
is quite evident that your correspondent is not only a partisan of 
municipal ownership, but also in sympathy with the Mayor and the 
few Aldermen who have been favoring the erection by the city of a 
distributing station for street lighting; electric power, therefore, to 
be purchased. The Ottawa Electric Company tendered for city 
lighting by direct-current enclosed lamps of 480 watts for ten years, 
at $52 per lamp, all night and every night. This is the cheapest 
rate in Canada, and it was accepted by the city council, a large ma- 
jority of whom evidently believed that the city could not do better. 
Your correspondent would make it appear that this action on the 
part of the council had aroused public indignation; as a matter of 
fact, interested Aldermen did cause to be called an indignation 
meeting to protest against the action of the other Aldermen who 
did not share their opinions, but this meeting proved a veritable 
boomerang, ending up by the passing of a resolution by a vote of 
two to one, approving the action of the majority of the council in 
giving the contract to this company. 

“An expert engineer employed by the city made an estimate of $38 
per lamp per year, but other well-known experts employed by other 
parties showed that the city could not do its own street lighting on 
the plan proposed for less than $52 per lamp, so that the report that 
the city stands to lose $80,000 in the ten years is mere conjecture. 
The item is one of the kind that are dished out regularly by the 
municipal ownership partisan press, but it is quite misleading.” 





National Electric Light Association Membership. 





At the twenty-seventh convention of the National Electric Light 
Association, held in Boston, May 24-27, an amendment to the con- 
stitution was adopted dividing the membership into six classes, as 
follows: Class A, Member Companies—Private corporations or in- 
dividuals engaged in the business of producing and supplying elec- 
tricity for light, heat or power for commercial or public use. En- 
trance fee, $25; annual dues for companies in towns of less than 20,- 
000 population, $10; 20,000 to 300,000, $25; over 300,000, $50. Class 
B Members—Officers or employees of member companies, elected 
and continued from year to year with the written consent of the 
member company with whom connected. Entrance fee, $5; annual 
dues, $5. Class C, Instructors and Teachers of Engineering and 
Related Sciences—No entrance fee, annual dues, $4. Class D, Asso- 
ciate Member Companies—Electricians, electrical or mechanical en- 
gineers, manufacturers, corporations or individuals, who are directly 
or indirectly interested in advancing the interests of electricity. En- 
trance fee, $25; annual dues, $2. Class E—Officers and employees 
of Class D, elected and continued by written consent of the Class D 
member employer. Entrance fee, $5; dues, $5. 

There will also be a class of honorary members without fees or 
dues. 
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CURRENT NEWS AND NOTES. 


CHEAPER RADIUM.—Dr. George F. Lee, of Philadelphia, de- 
clares that he has discovered an electrochemical process of manufac- 
turing radium for less than $500,000 a pound. Dr. Lee says he learned 
from the Curies that barium and thorium rock particles clung to 
radium. He set to work to thoroughly analyze these rocks and ab- 
stract their luminous properties. He placed the combination of 
barium and thorium in a box and found, after a time, that they pro- 
duced a fluorescent substance that would penetrate metal. He states 
that it will be only a short time before he will be able to produce 
radium. It is not very clear that Dr. Lee has anything in particular. 





ELECTRIC POWER IN SCOTLAND.—Mr. Rufus Fleming, 
United States Consul at Edinburgh, Scotland, says: “No trade here 
has a better prospect at this time than that of the electrical engi- 
neering firms. The demand for motors and all other electrical ap- 
paratus will undoubtedly continue to grow from month to month, 
and American companies prepared to compete in these lines of man- 
ufacture have now their best opportunity. The application of elec- 
tricity as a motive power in various industries, for urban lighting 
and traction, as light and power for coal mines and other uses, ex- 
amples of which are numerous, mark the real dawn of the electric 
power era in this part of Great Britain. American manufacturers 
have in the past few years furnished some of the heavy machinery 
for municipal generating stations and private plants, and also a con- 
siderable number of dynamos, motors, etc. American-English con- 
cerns have done much in this line—in fact, they seem to be well ahead 
of all others. Recent developments mean an expanding market, to 
which our manufacturers of electrical machinery and supplies may 
find it profitable to devote earnest attention.” 





LETTER TO THE EDITORS. 


The Government and the Fessenden Wireless System. 








To the Editors of Electrical World and Engineer: 

Sirs :—Will you kindly permit me to make the following correc- 
tions to the statements reprinted in your issue of June 22 from the 
New York Evening Post, under the title, “A Government Wireless 
Mix-up,” as some of the statements contained therein would do us 
considerable injustice unless promptly corrected. 

1. The Agricultural Department is not in any tangle with Prof. 
Fessenden, but on the contrary relations between the Department 
and Prof. Fessenden are entirely harmonious. 

2. The statement that the Agricultural Department now claims, 
or has ever claimed in the past, to own thé system of Prof. Fessenden, 
is a falsehood manufactured out of the whole cloth. No such claim 
has ever been made by the Department or any of its officials. 

The facts in the case are that after Prof. Fessenden had been 
developing his system for a year or more in Pittsburg, the attention 
of the Agricultural Department was attracted by some of the experi- 
ments which he had made in operating across the cities of Pittsburg 
and Allegheny. A contract was, therefore, entered into according 
to which the Department, in return for the expenditure of some 
$15,000, obtained the right to use all of Prof. Fessenden’s inventions 
which were invented up to July, 1902, “For its use in receiving me- 
teorological reports and transmitting Weather Bureau information.” 
Subsequently to July, 1902, the development of the system was car- 
ried on by Prof. Fessenden at a further cost of over $200,000. 

While, therefore, the Weather Bureau has made an extremely ad- 
vantageous bargain for the Government in securing at cost of 
manufacture apparatus which would otherwise cost it some $500,- 
000 or $600,000, the Department does not and never has claimed to 
have any right whatever to the Fessenden system, or any right to 
use the same for anything except the specific “Transmitting of me- 
teorological reports and Weather Bureau information.” According 
to the contract, “All commercial rights and privileges in connection 
with this invention are reserved by said Fessenden.” 

3. This system was not invented by Prof. Fessenden while in 
the employ of the Agricultural Department. Prof. Fessenden 
worked on this system for over a year before he entered Government 
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service, and out of the total six years spent in the work but two 
years were spent in Government service. Also, of the total sum ex- 
pended in developing the system, less than 7 per cent. was furnished 
by the Government, the remaining 93 per cent. being furnished by 
Prof. Fessenden and his partners. 

4. The Navy Department is not committed in any way to the 
Slaby-Arco system. At the time when the Slaby-Arco apparatus was 
first installed, the Navy Department held that the prices asked by the 
Marconi and Fessenden Companies were too high, and never made 
any test of either of these systems. Tests were made of the Braun, 
Slaby-Arco, Lodge, De Forest and American Wireless systems. As 
a result, the Slaby-Arco system was adopted, but the fact should 
be clearly understood that neither the Marconi nar Fessenden ap- 
paratus was permitted to enter the competition on account of the 
prices asked. 

The apparatus purchased, i. e., the Slaby-Arco, infringed the pat- 
ents of both the Fessenden and Marconi Companies, but these com- 
panies had no recourse for the following reason: 

It is impossible to sue Government Departments except where a 
contract has been made. This question has been decided several 
times in the Court of Claims, and though several judges have pointed 
out the inequity of the situation, the fact remains that the only remedy 
an inventor has, should the Government decide to use his inventions 
without paying for them, is by getting a special act of Congress 
passed. This, of course, practically no company in the early stages 
of its formation is able to do, and under the present laws Govern- 
ment Departments can and do habitually appropriate the property 
of inventors, without the inventors being able to obtain any redress. 

From one point of view the situation is not as outrageous as it 
seems to the inventors, for the reason that it is the function of a 
Department to carry on its work in the most efficient way possible, 
and it cannot be expected to take up legal questions. Again, in 
many cases the inventor has a recourse in being able to sue the 
party who sold the apparatus to the Government, and if the seller 
is a responsible party can recover damages. Therefore, on the whole 
there would be no objection to the Departments acting in this way, 
provided that they purchased apparatus only from responsible agents 
inside of the United States, and ones capable of giving bond to pay 
damages. 

However, this was not the case with the Slaby-Arco apparatus, 
as the apparatus was purchased abroad through a foreign agent, and 
imported free of duty. Under these circumstances, in spite of the 
fact that the Slaby-Arco Company infringed Prof. Fessenden’s ap- 
paratus in several fundamental points, and in fact was merely a 
combination of the Fessenden and Marconi apparatus, neither of 
these companies had any recourse. 

These companies, therefore, labored under the peculiar disad- 
vantage that they were competing against a foreign company which 
manufactured its apparatus abroad where the labor costs less than 
half what it does in the United States, which had its apparatus in- 
troduced in the United States duty free by the Government, and 
which, by candidly appropriating the Fessenden and Marconi in- 
ventions, was thereby relieved of the enormous cost of experimental 
investigations. 

The somewhat ludicrous situation is thus presented of a foreigner 
who had appropriated the ideas of an American inventor, receiving 
decorations and grants of large sums of money from his own govern- 
ment, while the American Government was purchasing this pirated 
apparatus, and introducing it free of duty on the ground that the 
American inventor asked too much, and in spite of the fact that the 
American Company had tendered exactly the same class of apparatus. 

The situation has, however, improved considerably of late. There 
is this to be said for the Navy, that when the facts were finally 
placed plainly before the Department they realized at once the fact 
that the American company had not received justice in the matter, 
and it may be stated with some degree of certainty that the Ameri- 
can systems will have an opportunity of showing what they can do, 
and that should any foreign apparatus be bought it will be bought 
of responsible agents residing in this country, and capable of paying 
damages should they be assessed against them by a court. The 
question of which systém is to be adopted by the Navy is at the 
present moment an open question. 

5. The Army is not experimenting with a combination of the 
De Forest and Signal Corps systems. The Signal Corps installed 
two stations at Forts Wright and Schuyler, and tried a number of 








JUNE 25, 1904. 


systems, including the Lodge, Slaby-Arco and De Forest. None of 
these were successful, until the De Forest Company manufactured 
two liquid barretters of the type invented by Prof. Fessenden, where- 
upon immediate success was had. The De Forest Company had sold 
the liquid barretter to General Greely before the National Electric 
Signaling Company became aware of it, and immediately upon learn- 
ing of it the National Electric Signaling Company commenced suit 
against the De Forest Company, but the suit will not come up for 
hearing before October or November next. General Greely there- 
upon took the position that he would decline to buy apparatus 
from any company until the ownership of the patents was decided, 
and meantime instructed his officers to arrange,a system solely with 
a view to its utmost efficiency, stating that the Department would 
later compensate the inventors when the ownership of the patents 
was decided. The system in use by the Army was, therefore, ar- 
ranged by the officers of the Signal Corps, and is known as the Signal 
Corps’ system. No company has any authorization to use its name 
in connection with the Alaska apparatus, and in view of the fact that 
the system embodies the wave chute (rendered necessary by the 
frozen ground of Alaska), the multiple vertical, the high frequency 
tuned steel guy supports, the tuned condenser circuit for prolonging 
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DYNAMOS, MOTORS AND TRANSFORMERS. 





Transformer Oil—SKINNER.—An illustrated article in which the 
author discusses the properties required from oil for transformers and 
describes the methods of testing. Tests of the insulating value of an 
oil are made by determining its dielectric strength; the general 
method is to immerse a spark-gap in the oil, the gap being set at a 
known distance, and to gradually raise the potential until rupture 
occurs. The author gives very distinct rules on this test, also on 
the flash and fire test; he discusses evaporation, the deteriorating 
effect of moisture, the viscosity, the cold test, the color, the detri- 
mental effect of sulphur compounds in the oil, and the formation 
of deposits. Transformer oil should be a pure mineral oil obtained 
by fractional distillation of petroleum unmixed with any other sub- 
stance and without subsequent chemical treatment. The flash test 
of the oil should not be less than 180° C. (356° F.) and the burning 
test should not be less than 200° C. (392° F.). The oil must not 
contain moisture, acid, alkali or sulphur compounds. The oil should 
not show an evaporation of more than 0.2 per cent. when heated 
at 100° C. for 8 hours. It is desirable that the oil should be as fluid 
as possible and that the color be as light as can be obtained in an 
untreated oil—Elec. Club Jour., May. 


REFERENCES. 


Three-Phase Motors—Gros.—For testing three-phase induction 
motors it is valuable to have simple and exact methods for determin- 
ing the efficiency, phase difference, overload capacity, slip, etc., by 
means of simple measurements. This may be done with the dia- 
grams of Heyland and Ossanna. The author develops a new and 
relatively simple diagram in which the effect of the ohmic voltage 
drop is taken into consideration (which was not done in the first 
Heyland diagram).—Elek. Zeit., June 2. 

Induction Motor.—Brecuet.—A mathematical article, illustrated 
by diagrams, on the Behrend-Blondel-Heyland diagram of induction 
motors.—L’Eclairage Elec., May 21, 28. 

Single-Phase Commutator Motors —LEHMANN.—A _ theoretical 
paper in which he first briefly discusses the windings of such motors 
and then gives the theory of the repulsion motor.—L’Eclairage Elec., 
May 28, June 4. 

Repulsion Motor.—Carter.—The first parts of an illustrated serial 
on the properties of the repulsion motor.—Lond. Elec. Rev., May 27 
and June 3. 

Railway Motor.—Rosertson.—An illustrated article on the wind- 
ing of a railway motor armature. He describes the construction 
through its different processes of manufacture, the Westinghouse 
No. 12A railway motor armature being taken as example.—Elec. 


Club Jour., May. 
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the oscillations at the sending end, the liquid barretter, and closed 
tuned circuit at the receiving end, etc., covered by the Fessenden 
patents belonging to the National Electric Signaling Company, if 
the name of any company is used it should be that of the National 
Electric Signaling Company. 

With reference to the ELectricaL WorLp AND ENGINEER’s editorial 
on the morality of a government appropriating the wireless business, 
this company naturally has the same opinion. While there have been 
many cases where the Government has acted unjustly and improp- 
erly, it is not believed that matters have yet got to such a point that 
a socialistic scheme for stealing property developed at an expense 
of hundreds of thousands of dollars can be rushed through Con- 
gress, either now or for many years to come. When the time comes 
that the American people are willing to see several hundreds of 
thousands of young men and girls working for from $3 to $5 a week 
with the ultimate prospect of just getting enough to pay their board, 
in order to keep down an annual telegraphic deficit, as is now the case 
in England and Germany, the times may ripen for such an act. But 
not now. 

NATIONAL Etectric SIGNALING CoMPANY, 
H. J. Grausirz, Manager. 
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Machine Design—Loewy.—In a continuation of his illustrated 
serial on improvements made during 1903 in design of electric ma- 
chines, he deals with induction motors.—Zeit. f. Elek. (Vienna), 
May 22. 








Two-Phase Synchronizer—Percy.—A description, with dimen- 
sioned drawings, of a two-phase synchronism indicator of the re- 
volving light type.-—Am. Elec., June. 


LIGHTS AND LIGHTING. 


Street Lighting —Ha.iperc.—A full discussion of the system of 
street lighting by means of small candle-power enclosed arc lamps. 
They consume about 250 to 300 watts at the arc, and are operated 
either with direct or alternating current, and are connected either 
in multiple or in series. The advantages of these four systems are 
discussed in detail and for parallel connection of the lamps it is 
shown that the alternating-current system has about 10 per cent. 
higher efficiency than the direct-current system, but requires the in- 
Sstallation of about one-third more in generator and transformer 
capacities. For series connection of the lamps the alternating-current 
system is also more efficient than the direct-current system and re- 
quires about the same generator capacity. From the central station 
operator’s point of view the series alternating-current system is the 
most advantageous, the series direct-current system comes next, the 
multiple alternating-current system third and the multiple direct- 
current system is last—Am. Elec., June. 


POWER. 


Electric Elevator.—James.—An illustrated lecture on the present 
status of the electric elevator. The direct-current drum type ma- 
chine, with the most modern method of control, gives very satis- 
factory results up to a speed of 300 ft. per minute. The cost of main- 
tenance of this machine is reasonable where it receives proper atten- 
tion, the depreciation being less than 10 per cent. Direct-current 
electric machines of other types which have been designed to compete 
directly with the higher speed hydraulic elevators, have not yet come 
into general use. These machines are too complicated in control 
and design, too expensive to buy and maintain, and some types have 
not yet proved that they are entirely reliable in their action. A large 
number of direct-current machines have been built for speeds of 500 
and 600 ft. a minute and are now in successful operation, but they 
have not so far gained the confidence of the public at large nor the 
unanimous confidence of elevator engineers. Direct-current electric 
furnace hoists up to 300 hp have been built and installed to run up 
an inclined plane 300 or 400 ft. a minute with large loads, and stop 
automatically at the top and the bottom; these machines have been 
in operation for several years, and are entirely satisfactory, but their 
cost is greater than that of steam furnace hoists and for this reason 
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they are not as extensively used as their satisfactory operation war- 
rants. For the induction motor the most promising field in elevator 
work seems to be in connection with hydraulic installations where 
the induction motor is used to drive a centrifugal pump. No instal- 
lations using the centrifugal pump have yet been made, but the 
matter is in such shape that there probably will be several of them 
in operation shortly. These motors are being used with success to 
operate triplex pumps by allowing the motor to run constantly and 
by-passing the pump automatically when the pressure reaches the 
desired point.—Elec. Club Jour., May. 

Thermal Storage System.—An illustrated article on the Kensing- 
ton and Notting Hill joint electric works, which supply three-phase 
currents at 5,000 volts to sub-stations. When extensions became 
necessary it was found there was room to place a 1,000-kw Parsons 
turbo generator in the engine room, but an extension of the steam- 
raising plant was a more difficult problem. It was decided to apply 
the Druitt Halpin thermal storage system and this experiment has 
been “conspicuously successful.” The main idea of the system is 
roughly to increase the rating of the boilers at the hours of peak 
load, by feeding the boiler with water at boiler temperature during 
those hours, this water having been previously heated to the desired 
temperature by live steam during the hours preceding the peak hours. 
Additional boiler plant would, of course, only have been needed to 
deal with the maximum load for the two or three hours that the peak 
continues, and thus a substantial increase in the rate of steaming 
during this period is all that was required. It was found that the 
expedient answered even better than was anticipated, for an actual 
increase of boiler efficiency was observed, owing to the improvement 
in circulation, occasioned probably by the more steady feeding at 
boiler temperature when the boiler is working at its extreme output. 
Fig. 1 shows the arrangement adopted. The water tube boilers, 


Water Storage Tanks | 
ou wes 


Chains for 3 Feed Regulati 
working Valve = 
Feed Valve ¥ o. 








FIG. I.—THERMAL STORAGE. 


whicn are capable of evaporating 12,000 pounds of water per hour, 
have two steam and water drums, each 4 ft. in diameter by 24 ft. 
long, and the thermal storage vessels are placed directly above them, 
being carried at one end by a 10-in. stand pipe and at the other end 
by sliding cast-iron saddle pieces. The stand pipe forms a promi- 
nent connection to the steam space of the drums of the water tube 
boilers, so that the temperature and pressure in the boiler and in 
the thermal storage vessels are always equal. The whole of the feed 
water, after passing through the feed heaters (heated by the exhaust 
from the auxiliary engines), and the economizers, is introduced 
directly into the thermal storage vessel at the top, where, in passing 
through the steam, it is heated to the full boiler temperature, and 
it enters the boiler through the feed regulating cock, which is con- 
trolled by a spindle passing through a gland in the end plate of the 
thermal storage vessel. During times of light load the vessel is 
filled up, and when the heavy load comes on the feed from the 
pumps is stopped, and the boilers are fed from the water contained 
in the thermal storage vessels. During time the vessels are being 
discharged, the boilers are capable of evaporating two to three 
times the amount of water they can deal with when being fed from 
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the economizers in the ordinary way. The extraordinary gain in 
the evaporation capacity would, however, not be attainable in the 
case of every boiler. The boilers at the station in question were 
originally arranged so that there should be more space for the 
furnace and freer excess of air to it than in accordance with the 
usual practice. The boiler tubes were elevated three feet higher 
than usual, so that the firebrick-lined combustion chamber is formed 
directly over the fire. There are two firebrick arches instead of one, 
and the flame-plate division wall between the furnace and the middle 
chamber is nearer the front of the boiler than usual, so as to raise 
the temperature and get more work done in the middle chamber.— 
Lond. Elec., May 27. 

Steam Turbine—Parsons, STONEY AND Martin.—A long illus- 
trated paper read before the (British) Institute of Electrical Engi- 
neers on the steam turbine as applied to electrical engineering. The 
authors discuss at length the development of the Parsons turbine 
and state that up to the present there are about 600,000 hp of tur- 
bines of the Parsons type at work and on order in England and in 
continental Europe in various sizes ranging up to 7,000 kw.—Lond. 
Elec., May 27, June 3. In an editorial discussion of the paper it is 
said that in the discussion G. Insull, of Chicago, gave particulars 
concerning the 6,000-kw Curtis turbines in one of his Chicago power 
stations. They were stated to give results 30 per cent. better than 
the plant in a reciprocating engine station of 17,000 kw. Merz con- 
tributed the first independent statement of an efficiency test of a 
Curtis turbine, namely, a 500-kw set installed at Cork. This set 
consumed 20.5 pounds of steam per kw-hour, with a vacuum of 27 
inches and steam at 150-pounds pressure, superheated 100° F. With 
a vacuum of 28% in. and 150° superheat, the steam consumption 
would have been reduced to less than 19 pounds. It is said that 
while these results do not excel those obtained with the Parsons 
turbine under similar conditions, they show that there is not much 
to choose between the two types as far as steam consumption is 
concerned; according to Stoney the floor space equipment as well 
as the capital cost is about the same in each case.—Lond. Elec. Rev., 
May 27. 

Oil Separator.—An illustrated description of an electrical oil sep- 
arator used at the Leicester electric plant for effectively removing 
oil from the air pump discharge. There are two large wooden tanks, 
each divided into five compartments, and each compartment accom- 
modates 10 plain sheet-iron plates %4 in. thick. All the compartments 
are connected up in series across a 500-volt circuit and there are five 
plates in parallel. The liquid to be treated is divided into two streams 
at one end of the tanks. It then passes into the tanks and through 
each set of compartments in five parallel streams. Alternate plates 
are cut so that liquid passes first under one plate and then over the 
next and so on, so that the circulation is very thorough. The Leices- 
ter plant is capable of dealing with 6,000 gallons per hour and re- 
quires 12 amp. at 500 volts. The sheet-iron plates last from two 
to three years. After working for a certain time, they become 
coated with a deposit which is easily removable by causing the cur- 
rent to pass through the tanks in opposite directions. The deposit 
then rises to the surface and is cleaned off. This is practically all 
the attention which the process requires. The air pump discharge 
water is almost an electric insulator and it is necessary to add a 
minute quantity of ordinary water. The action of the current is 
to cause the emulsified oil to coalesce, and when the liquid has sub- 
sequently passed through a mechanical filter, there is no difficulty 
whatever in catching the particles of oil, thus allowing the remaining 
water, which is exceptionally pure, to pass to the hot well. The 
separator can be used in conjunction with any type of filter —Lond. 
Elec., May 27. 

Electric Installation of Mines——Hosea.—An illustrated description 
of the plant of the Colorado Fuel & Iron Company at Primero. The 
power plant contains two 120-kw, 500-volt electric generators which 
furnish current for the inside haulage and for the operation of the 
elevators, screens and box car loaders at the tipple. They are wound 
for 500 volts and over-compounded Io per cent. For hauling electric 
locomotives are provided with three 500-volt motors and equipped 
with series parallel control. They are capable of hauling a load of 
228 tons on a level at a speed of six to.10 miles per hour.—Mines & 
Minerals, June. 





REFERENCE. 


Turbo-Generator.—Woopsury.—An illustrated article on the test 
of a 5,500-kw turbo-generator, being the first of eight built for a 
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London traction company. It gives three-phase currents at 11,000 
volts and 33 cycles and runs at a speed of 1,000 r.p.m.—Elec. Club 
Jour., May. 

TRACTION. 


Single-Phase Traction.—An editorial referring to a recent article 
of Blanck on single-phase traction. It is further pointed out that 
the question of track equipment has received not enough attention. 
The question is whether the ultimate standard practice will be to 
feed the motor cars or locomotives direct from the high-tension line 
or from a third rail supplied from transformers distributed along 
the line. A system of the former type is that of the Oerlikon Com- 
pany. The principle of this system is that the current-collecting 
device ought to follow the trolley wire and not vice versa; this makes 
a cheap and safe overhead construction possible. One of its weak 
points appears to be the shifting arrangement for the current-col- 
lecting device as a whole, which is necessary for avoiding obstruc- 
tions offered to it on the line, such as tunnels, bridges with small 
clearances, lamp posts, etc., in stations. Concerning the Ward 
Leonard single-phase traction system, it is thought that this method 
in which the locomotive carries a sub-station in addition to its driv- 
ing motors is not destined to be more popular than the Heyman 
locomotive in which the whole generating station was placed on 
the locomotive.—Lond. Elec., May 27. 

Tractive Resistance on Various Roads.—A note giving some figures 
on the tractive resistance on various roads, taken from a pamphlet 
of Max Schiemann. The tractive resistance on railways is from 
9 to 18 pounds per ton, on tramways from 26 to 33 pounds, on good 
stone pavement from 44 to 55 pounds, on bad stone pavement from 
66 to 78 pounds, on good macadam from 44 to 67 pounds, on bad 
macadam from 77 to 100 pounds, and on sand roads from 130 to 220 
pounds.—Lond. Elec., May 27. 

REFERENCE. 

Overhead Tramway Construction—An article giving practical 
rules on the design, selection, arrangement and erection of overhead 
line material. The author deals especially with poles and line in- 
sulators.—Lond. Elec. Rev., May 27. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Earthing Neutral Point of a Star-Connected, Three-Phase System. 
—TatLow.—An abstract of a paper read before the Dublin local 
section of the (British) Institute of Electrical Engineers. He sug- 
gested an explanation for the fact that comparatively large currents 
which cannot be attributed to faulty insulation have been observed 
in the wire earthing the star connection of the three-phase alter- 
nators working in a Dublin station. He shows that the harmonic 
pressures of three times (or multiples of three times) the mean 
frequency are the same in magnitude and direction in all the three 
phases at any moment, whereas the fundamental and the other har- 
monics differ by 120° in phase in each of the three phases. It fol- 
lows that in a mesh-connected winding, harmonic pressures of 
three times or 3n times the fundamental frequency, will, if present, 
add together and drive idle currents round the mesh, while the fun- 
damental and remaining harmonics form balanced sets, the sum of 
the three pressures due to any of them taken round the mesh being 
zero at any moment. In the case of a star-connected winding these 
harmonics of the third order will tend to drive current into or out 
of the star point equally in all the three windings at any moment, 
and therefore they will be balanced, and, as far as pressures between 
any pair of the three wires coming from the machine are concerned, 
harmonics of the third order are eliminated by the star connection, 
and should not appear in the pressure wave. They would, however, 
appear in the pressure wave taken between any of the three leads 
and the neutral point if they happen to be set up in the windings, 
and the waves of pressure between lead and lead and between any 
lead and the neutral point would differ in form. Now, if the star 
point of the three-phase generator is earthed, and the three leads 
bringing current from the machine are in the form of a three-core, 
lead-sheathed cable, these harmonics of the third order will give 
rise to a capacity current flowing to earth from the neutral point 
and charging the sheath of the cable. The main potential of the 
three cores is not zero, but a fluctuating quantity which wil! give 
rise to a capacity current depending on the capacity between the 
three cores taken together and the sheath. In the Dublin cables 
the capacity of the two cables in parallel amounts to approximately 
1.5 microfarads, and the author says that currents in the earth wire 
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of the star of the order of one ampere or more might be expected. 
He expects to test his theory by bringing a coil connected to a tele- 
phone near to the earth wire, and observing the pitch of the note 
in the telephone.—Lond. Elec., May 27. 

Reverse-Current Relay.—An illustrated description of a reverse- 
current relay for use on direct-current circuits made by a British 
company. It is a moving coil polarized relay. The moving coil is 
operated by the fall of potential across the ammeter shunt. With 
current in the forward direction, the contact carried by the moving 
coil is held against the stop, but the effect of a reverse current, whose 
magnitude may be determined by a controlling spring, is to cause 
the moving coil to rotate and make contact in an auxiliary circuit. 
This auxiliary circuit contains eight Leclanche cells, and on being 
completed causes a small electromagnet to attract its armature. This 
latter closes a pair of heavy carbon contacts which complete the 
circuit of the tripping coil of the circuit-breaker. The object of the 
auxiliary circuit is to obviate sparking due to the induction of the 
trip coil at the necessarily light contacts carried by the moving part 
of the relay proper. The trip coil is connected across the bus-bars, 
and is constructed in such a manner that even if the bus-bar voltage 
should fall to % of its normal value it would be sufficiently strong 
to open the circuit-breaker. The connectioris are so made that a 
colored lamp is lighted immediately the relay operates, thus indi- 
cating at a distance which circuit-breaker has operated. The relay 
is provided with a push-button and on pressing this the device is 
caused to work and the circuit-breaker to open.—Lond. Elec., May 27. 


WIRES, WIRING AND CONDUITS, 


Cable Calculator.—An illustrated description of the Callender cable 
calculator, designed by Hastings for the purpose of easily deter- 
mining the size of conductor which should be used under any given 
conditions. The apparatus is made up of a series of discs mounted 
upon a common spindle, each having a logarithmic scale upon its 
periphery. There are six factors which determine the size of the 
cable, viz.: power, distance, difference of potential, power factor, 
loss per cent. allowed, and the system of distribution employed. In 
the apparatus each of these factors is represented by a disc, and the 
seventh disc, which is fixed to the shaft, accumulates the sum of the 
movements of the other discs, thereby giving immediately the result 
of the conditions under which the cable has to work.—Lond. Elec., 
May 27. 

REFERENCE, 

Telephone Cables.—Scumipt.—An illustrated article on the man- 
ufacture of multicore telephone cables with air insulation. —Zeit. f. 
Elek., (Vienna), May 209. 





ELECTRO-PHYSICS AND MAGNETISM. 


Stationary Electric Waves.—FLemMinc.—A description of an elab- 
orate apparatus exhibited at a recent Royal Society conversazione 
for the study of stationary electric waves on spiral wires. The ap- 
paratus consists of a long solenoid of silk-covered wire, having 5,000 
turns and a total. length of 643 meters. This solenoid has parallel 
to it an adjustable earth wire and a divided scale. The solenoid 
is connected to one point on an oscillatory electric circuit, consisting 
of a couple of Leyden jars, having a capacity of 0.00068 microfarads, 
an adjustable inductance between 0 and 230 microhenrys and a silent 
discharger. When oscillations are set up in this circuit by induction 
coil discharges and the frequency adjusted, stationary electric waves 
are started in the solenoid. The position of the loops and nodes 
is ascertained by the use of a series of carbon dioxide vacuum tubes. 
The position of the first node is always well defined. According 
to the theory the distance from the end of the solenoid to the first 
node should be to the distance between the first and second nodes as 
I to 2.5, and the distance between the first and second nodes should 
be half the wave length. Experiments with the apparatus gave a 
mean value of I to 2.4 for the above ratio. The inductance of the 
long spiral is 100 microhenrys per centimeter of length and its 
capacity is 26 X 10% of a microfarad per centimeter of length. 
From these data it is found that the velocity of the wave along the 
spiral is about 196 centimeters per second. From the wave lengths 
experimentally determined, the corresponding frequencies are then 
found, and these accord substantially with the frequencies as cal- 
culated.—Lond. Elec. Rev., May 27. 

Radiographs.—D’ArsoNvAL.—A paper giving a series of radio- 
graphs and showing how they can be produced by the same tube in 
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an identical manner after a considerable interval of time and after 
using the same tube for various purposes in the meantime. He uses 
a milliammeter specially constructed by Gaiffe, in conjunction with 
an alternating-current transformer, raising the voltage from 110 to 
60,000. There is also a rheostat and a voltmeter on the primary 
from which the effective voltage in the secondary may be determined. 
The current is taken from the supply network. The rest of the ar- 
rangement is that designed by Villard. The special milliammeter is 
only in circuit with the X-ray tube. The radiographs reproduced 
show that the quantity and quality of the radiation were the same in 
every case. A given tube may always be brought back to the same 
conditions of emission. When the pressure is the same, the intensity 
of the radiation is proportional to the current strength. The new 
apparatus enables radiographers to repeat any exposure under pre- 
cisely the same conditions—Comptes Rendus, May 9, Lond. Elec., 
May 27. 

Penetrating Radium Rays.—PascHEN.—An account of an inves- 
tigation in which he found that the y rays, or penetrating radium 
rays, are not analogous to Réntgen rays, but are cathode rays or 
electrons moving with the velocity of light. If radium bromide is 
enclosed in a continuous casing of lead 1 cm. thick, the Y rays are 
capable of penetrating that thickness of lead, but the other radium 
rays are not. In spite of the packing, the positive charge of the 
radium preparation increases steadily by several volts per minute, 
which can only be due to the fact that the escaping Y rays carry a 
negative charge with them.—Ann. der Phys., No. 6; abstracted Lond. 
Elec., May 27. 

Thermoelectricity—DrGcuiIsNE.—An account of some experiments 
in which a copper wire was heated for a distance of about I cm. to 
red heat by means of a Bunsen burner. If the burner is then moved 
along the wire in the one or the other direction for about % cm., 
an e.m.f. of some microvolts is measured, the direction of the current 
being in the direction of the movement of the burner. An e.m.f. 
is also obtained if two free wire ends of the same material, one of 
which has been preheated, are brought into contact. The author 
explains his results as follows: By first heating the wire at one 
place its structure at this place is changed and the wire becomes softer 
at this point. If the burner is kept at rest, the two points in which 
the soft wire is in contact with the other wire are of the same tem- 
perature and, therefore, no thermo-e.m.f. is observed. If the flame 
is moved to one side, a difference of temperature is produced between 
the two contact points and a thermo-e.m.f. is produced.—Elek. Zeit., 
May 26. 

REFERENCES. 

Dielectric Constant of Water—Vonwititer.—An account of the 
experimental investigation of the variation of the dielectric constant 
of water with the temperature in the neighborhood of 4° C. Thwing 
had found a critical point at 4° C., the dielectric constant rising to 
a maximum value at that point and then decreasing with rising tem- 
perature. The present investigator could not find any indication of 
the large effect observed by Thwing at this temperature —Phil. Mag., 
June. 

Réntgen Rays in a Magnetic Field—Watter.—An account of an 
experimental investigation in which he proved that if R6ntgen rays 
pass through a unit magnetic field, or a field about six times as 
strong as the earth’s horizontal magnetic force in our latitude, the 
radius of curvature of the rays, if not infinite, is certainly larger 
than the distance of the moon from the earth. This is another con- 
firmation of the undulatory character of the R6éntgen rays.—Ann. 
der Phys., No. 6; Lond. Elec., May 27. 

Radioactivity.—P. Curte.—The first part of an article giving a 
summary of our present knowledge of radioactivity, with special ref- 
erence to the most recent investigations.—Phys. Zeit., June 1. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Units —RogBertson.—A communicatidn on the completion of the 
practical system of electrical units. As was recently noticed in the 
Digest, he has suggested a system which involves getting rid of the 
47 in certain equations by including it in the numerical value for yu, 
and the taking there of another factor, 107, in order to make the 
meter and kilogram consistent with the ampere, volt, ohm. He 
claims that his system is put forward as being both final and prac- 


tical. It does not alter any of the given electrical units and it gives 


simple powers of 10 as the converting factors for the c.g.s. units 
of all non-electrical qualities. He emphasizes that in the present 
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state of our knowledge there must be four fundamentals in a system 
of electrical units, and there is no reason why we should expect to 
reduce this number. We know that the square root of the product 
of the electric inductive capacity and the magnetic permeability is 
the reciprocal of a velocity, but this only enables us to express one 
of these in terms of the other and length, time, mass.—Lond. Elec., 
May 27. 

System of Units—Empr—A very long paper read before the 
Berlin Electrical Society. A system of units has to fulfill the pur- 
pose of enabling the facts to be described in the simplest way. The 
author first gives a cursory review of the facts of electricity and 
magnetism and then discusses the dimensions of the various quan- 
tities and the various systems of units which have been proposed. 
He does not himself make proposals, but gives a very full review 
of the various systems of units proposed, partly with the aid of 
diagrams and formulas. Concerning Fessenden’s proposal to make 
the ampere-turn the unit of m.m.f., he says that this means simply 
to sanction in theory what is already done by everybody in practice. 
The author discusses at great length the proposals made by Giorgi. 
In the discussion which followed Hagen claimed that international 
electrical congresses, like that at St. Louis, are not the place to 
decide about such questions, since the majority of the members of 
the congress would not be competent to discuss them; he thinks that 
such a question should be discussed exclusively by official delegates 
of the various countries. Goerges does not like the adoption of the 
ampere-turn as the unit of m.m.f., since there are m.m.f’s which are 
not due to electric currents; he has always considered the distinc- 
tion between m.m.f. and number of ampere-turns to be very useful. 
Emde called attention to the double sense in which the term kg. is 
used, sometimes as a unit of mass and sometimes as a unit of weight. 
He suggests the name hyl for the unit of mass.—Elek. Zeit., May 26. 


Variable Resistance—An illustrated description of a simple and 
convenient arrangement for obtaining a variable resistance to work 
in conjunction with banks of lamps or resistance racks to give finer 
regulation of current. As shown in Fig. 2, five incandescent lamps 





FIG. 2.—VARIABLE RESISTANCE, 


are connected in series with the hinge jaws of the single-pole, double- 
throw switches. A german-silver resistance coil, with sliding con- 
tact, is connected by blocks at M or N, so that it may be used in 
series with various combinations of the lamps. The end lamp has 
twice the resistance of any of the others. If the coil be designed 
to have a resistance equal to that of a lamp, it will be seen that by 
proper arrangements of the switches and adjustments of the coil a 
great number of values of resistance may be obtained, which will 
range from a maximum, when the lamps are in multiple, to a mini- 
mum when the lamps are in series. Somewhat greater flexibility is 
attained by using two coils instead of one and connecting them in 
series or parallel as the occasion may require. This device is espe- 
cially desirable for use in testing and calibrating instruments where 
very small currents are often used and where small changes of cur- 
rent values are necessary.—Elec. Club Jour., May. 


REFERENCES. 


Measuring Small Capacities with an Adjustable Standard Capacity. 
—GerpDIEN.—An illustrated article in which the author describes an 
adjustable condenser which he has found useful as a standard in- 
strument. It is essentially a combination of two coaxial cylinders, 
one placed in the other, the capacity being changed by pushing the 
inner cylinder more or less into the outer one. He then describes a 
simple method for using this standard condenser for measurements 
of small capacities.—Phys. Zeit., June 1. 


Electric Micrometer,—A note on an electric micrometer exhibited 
by Crompton at the recent Royal Society conversazione for meas- 
uring screws or other small mechanical parts. It is arranged so that 
a contact of the part with the micrometer screw is detected by the 
click of a telephone in circuit with the parts. This method is ex- 
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tremely delicate and very easily manipulated—Lond. Elec. Rev., 
May 27. 

Measuring Currents in a Three-Phase System.—An illustrated note 
on a method used in switchboard wiring where it is desired to 
measure the currents in a three-phase system by means of one am- 
meter and only two series transformers, instead of three, which are 
usually necessary.—Elec. Club Jour., May. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Magnetic Wave Detectors ——Arno.—An illustrated description of 
a rotary-field detector of Hertzian waves. Ferraris has demon- 
strated that an iron cylinder is caused to rotate when placed in a 
rotary magnetic field, even when the cylinder is sectioned in such a 
manner that no Foucault currents can be induced in it; the rotation 
is then due to magnetic hysteresis, i. e., to the drag caused by the 
magnetization of the iron lagging behind the rotation of the mag- 
netic field. If the iron cylinder is subjected to the action of a rotary 
field and at the same time to a high-frequency oscillating field, then 
its behavior indicates the existence of the latter. He proved this 
by suspending in a rotary field, by means of bifilar suspension, a disc 
consisting of a mixture of iron and steel powder and paraffin wax, 
on which was wound a coil having one end connected to earth and 
the other to the vertical air wire. After having read by means of 
mirror and scale the deviation of the disc under the action of the 
rotary field alone, the oscillator was brought into action, and a dis- 
tinct increase in the deviation of the disc was observed. In order 
to increase the sensibility of the apparatus he now uses the arrange- 
ment shown in Fig. 3. The initial deviation of the moving member 





FIG. 3.—FERRARIS FIELD DETECTOR. 


is always zero, whatever the intensity of the revolving field; for this 
purpose two perfectly equal discs, D and D1, of magnetic dielectric 
material are suspended in two magnetic fields of the same intensity 
revolving in opposite directions; these two fields are obtained by 
means of the electromagnets, A, B, C, A, B1, C1, inserted in the 
three circuits of the three-phase system. Only one of the two discs 
is placed within the spiral, S, by which the terminals, m, n, are con- 
nected to earth and to the vertical air wire—Lond. Elec., June 3. 

Duplex Telegraphy.—A note stating that a telegraph line from 
Vienna to Czernowitz about 650 miles long, had gradually become 
inadequate for the increasing traffic from Vienna to the southeast of 
Europe. As a second line would have cost about $62,500, it was 
decided, in spite of the fact that the line consists of iron wire, to try 
the differential system of duplex telegraphy, the cost of which 
amounted to but $1,040. The experiment succeeded and the system 
has now been working satisfactorily for some weeks.—Lond. Elec., 
May 27. 

MISCELLANEOUS. 


REFERENCES. 


Electrical Laboratory—HocuHeEnecc.—A fully illustrated descrip- 
tion of the Electrical Laboratory at the Institute of Technology of 
Vienna. Three-phase and direct currents are available, the latter 


being supplied partly from the outside mains and partly from a 
storage battery. For the illumination of the lecture room 48 osmium 
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lamps, each of 50 candles, are arranged in the ceiling, while the 
demonstrating table is illuminated by thirty-six ordinary candle 
lamps of 16 cp. This method of illumination is said to be very 
effective—Zeit. f. Elek. (Vienna), May 1. 

The Young Engineer.—Scott.—A reprint of the major portion of 
his address to the graduating class of 1903 of the Stevens Institute 
of Technology, on the young engineer and his opportunity.—Elec. 
Club Jour., May. 








New Books, 
Reavy REFERENCE TaBLes. Vol. I: Conversion Tables. By Carl 
Hering. New York: John Wiley & Sons. 196 pages. Price, 


$2.50. 

This valuable reference book is very appropriately introduced by 
a quotation from Lord Kelvin as follows: “I look upon our English 
system as a wickedly brain-destroying piece of bondage under which 
we suffer.” While many of the tables in the book would not be 
rendered superfluous if the metric system were in universal use, yet 
a glance through the pages reveals a distressing situation incident 
to the use of the English system of weights and measures. It is 
really refreshing when one comes to the section of the book devoted 
to electrical units and measurements which, forming part of the 
broad metric system, are naturally not handicapped with the burden 
of empiric, arbitrary relations which the English system imposes in 
other departments of applied science. 

In this first volume all the various measures used in practice, and 
more especially those employed by engineers and physicists, are 
given, with their values expressed in terms of correlated measures 
likely to be used in practice. The reciprocals are also given, thus 
enabling every calculation involved in the conversion of one measure 
into another to be reduced to a single multiplication. The plan of 
the work involves the inclusion of every unit of measure used in 
practice, besides many that are now obsolete, but occasionally met 
with. Several hundred of the more usual foreign units or meas- 
ures are also included. 

A valuable feature of the book is that the conversion factors have 
not been merely compiled, but were all specially re-calculated for 
this volume under the direction of the author, from the exact legal 
values or the most authoritative data attainable where no legal value 
exists. In the preface it is stated that the calculations were in many 
cases made by two entirely different methods and the resultant 
values checked and cross-checked, often several times. In some cases 
the values were checked by the original authorities after the pages 
were electrotyped. A useful feature consists of approximate figures 
for values to the nearest fraction or other abbreviated number easily 
memorized, the approximations all being within two per cent. In 
many of the tables the logarithms of the values to seven places are 
given. 

The introduction deals with the inter-relation of units, distinction 
between units and quantities, the absolute systems of units and 
dimensional formulas. The main body of the book is introduced by 
tables giving the physical quantities and relations in use, with their 
names, symbols, derivation and dimensional formulas and corre- 
sponding c.g.s. unit, these tables being an extension of a similar 
table which received official endorsement by the Chicago Inter- 
national Electrical Congress of 1893. Then follow the tables of 
conversion factors, which cover a wide range beyond the funda- 
mentals of length, surface, volume and mass.. Among the many 
headings in addition to the last-mentioned are pressures, energy, 
tractive force and energy, power, moments of inertia, angular 
velocity, linear and angular acceleration, plane and solid angles, 
water discharges, electric and magnetic units, photometric units and 
thermometer scales. The final pages deal with miscellaneous sub- 
jects, such as money, paper measure, scales of maps and drawings, 
useful functions of 7, useful numbers, systems of logarithms, accel- 
eration of gravity, mechanical equivalent of heat, specific heat of 
water, etc. 

The sections on electric and magnetic units supply a great need, 
and give information that otherwise would have to be gathered from 
numerous sources, some not easily accessible. An admirable feature 
consists in numerous formulas giving the various relations of each 
quantity and the other electrical and magnetic quantities, including 
the numerical coefficient if there is one. For example, under ohms 
are given the relations with volts, amperes, coulombs, watts, joules, 
henries, maxwells, impedance, reactance, susceptance, admittance and 
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frequency, thus enabling the ohms to be calculated from any two or 
more of these. In the same section are given many numerical 
values, accompanied by logarithms, of units of specific resistance, 
such as the mil-foot, circular millimeter-per-meter, square milli- 
meter-per-meter, and following is a table giving the resistivity of 
copper and mercury in all these units and in others. Conductance, 
admittance and susceptance are similarly treated. 

Under e.m.f. are given the values, in terms of the “international” 
volt, of the several volts that have been in use, and also the voltage 
of the several standard cells, with tables of values for the Clark and 
the Weston cells at different temperatures. All of the electrical and 
magnetic quantities are treated exhaustively along the above lines, 
the data collected relating to each being much more inclusive than 
has ever heretofore been attempted. Sections that will be of par- 
ticular interest are those considering exhaustively the magnetic units 
and quantities, since these are given scant mention in most books. 

The subject of photometric units is excellently treated under the 
main heads of intensity of light, flux of light, illumination, quantity 
of light and light efficiency, all of the many units used, as well as the 
system of units proposed by Blondel, being defined and inter-related 
quantitatively. The table giving the values of each of the second 
thermometer scales in terms of the others, from absolute zero to the 
temperature of the sun, is exceptionally interesting on account of 
including entries of the freezing, boiling or melting points of some 
hundreds of substances. 

The book is prefaced by a table of symbols and abbreviations used 
in the text containing more than 300 entries, which should serve as 
an object lesson teaching the dire necessity of a uniform system of 
scientific and engineering notation. Though the price at which the 
work is published is remarkably high for a book of the size, yet it is 
well nigh indispensable to all who want to have at hand for ready 
reference the measures and values used in the physical engineering 
sciences. It is sincerely to be hoped that the author will supplement 
the volume by another giving tables of fundamental physical data, 
such as resistivities of solutions and metals and particularly of 
alloys, electrochemical equivalents, thermoelectric e.m.f’s and e.m.f’s 
of combinations of the various metals and electrolytes, Berthelot’s 
heats of reaction, specific inductive capacities, and various other 
magnetic and electrical constants, many of which are not readily 
accessible, or when given in some publications are of doubtful au- 
thenticity. 





Convention of Railway Telegraph Superintendents. 





The twenty-third annual convention of the Association of Railway 
Telegraph Superintendents was held at Hotel English, Indianapolis, 
Ind., June 15 and 16. The meeting was called to order by President 
Charles S. Rhoads, who, in a brief address, congratulated the Asso- 
ciation on its prosperity which, he said, is more marked at this time 
than at any other period in its history. He introduced the Hon. 
J. W. Holzman, Mayor of Indianapolis, who extended to the dele- 
gates a hearty welcome to the city. His Honor stated that he would 
not tender the keys of the city, as is usual on such occasions, because 
the gates would be left wide open during the sessions of the conven- 
tion and no keys were necessary. He spoke a good word for the city of 
Indianapolis and the character of its citizens. Mr. Charles Selden, 
on behalf of the Association, responded to the Mayor’s address, 
thanking the latter for his kind expressions of welcome. 

After the transaction of some routine business several active, 
associate and honorary members were elected. Letters and telegrams 
of regret at inability to be present were read from several of the 
members, including Mr. Thomas A. Edison, and L. W. Stanton, of 
Cleveland. The morning session was concluded by the reading of 
the reports of the secretary and treasurer. 

At the afternoon session a paper entitled “The Telephone in Rail- 
way Service” was read by Mr. A. G. Francis, railroad agent of the 
Chicago Telephone Company. Mr. Francis discussed the economy, 
development and equipment of railway signal towers. In the discus- 
sion of the paper it was brought out that railroad trains on many 
roads are being moved successfully on telephonic orders, and that 
up to the present time not a single accident, traceable to such orders, 
has been recorded. The subject of the paper was referred to the 


committee with instructions to bring the matter before the American 
Railway Association for the purpose of formulating orders permitting 
the movement of trains on telephonic orders. 
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Mr. F. G. Sherman, of the Central Railroad of New Jersey, read 
a paper entitled “The Economic Use of the Commercial Telegraph 
by Holders of Telegraph Franks Issued on Account of Railroad 
Contracts.” In the discussion of this paper many abuses of the 
articles of contract were referred to. 

At the evening session the first business was a paper by Mr. J. B. 
Taltavall, of New York, entitled “The Telegraph Operator in the Rail- 
road Service.” In the discussion that followed it was shown how 
improvements in the operation of the railroad telegraph system could 
be made without increasing operating expenses; and many of the 
members gave an account of the methods adopted by their respective 
roads as tending to improve the worth of the individual operator. 

Mr. William Kline, of Toledo, Ohio, described the combination 
telephone system operated by nine of the railroads entering that city, 
which was used for the purpose of facilitating the exchange of busi- 
ness between the different roads. He stated that the results had so 
far been most satisfactory and that the movement of traffic had been 
greatly expedited. Along the same general line Mr. E. P. Griffith, of 
the Erie Railroad, read an exhaustive report on the subject of “Com- 
posite Circuits,” which gave a list of the railroads in the United 
States at present using such circuits; also the results attained in 
each case. The interest of the subject to the members was evidenced 
by the fact that the discussion lasted until 10.30 o’clock, when the 
meeting adjourned until Thursday, June 16. 

At the Thursday session the first business transacted was the elec- 
tion of officers and the selection of a place for the next meeting. The 
election resulted as follows: President, Mr. H. C. Hope, Chicago, 
Minneapolis & Omaha Railway, St. Paul, Minn. ; vice-president, E. E. 
Torrey, Mobile & Ohio Railroad, Jackson, Tenn. Mr. P. W. Drew, 
of the Wisconsin Central Railway, Milwaukee, Wis., was re-elected 
secretary-treasurer. It was decided to hold the next convention at 
Chattanooga, Tenn., on the third Wednesday of May, 1905. Presi- 
dent-elect Hope then assumed the chair and thanked the convention 
for the honor conferred upon him. 

A paper by Mr. L. S. Wells, of the Long Island Railroad Company, 
on the subject of “The Typewriter in the Telephone Service,” was 
then read. This was followed by a talk by Mr. William Maver, Jr., 
of New York, on “Recent Improvements in Wireless Telegraphy.” 
The discussion of the subject of “Composite Circuits” was then re- 
sumed and continued until 1 p. m., when the convention adjourned. 

An excellent programme of entertainment was provided for the 
guests and their wives, including a dinner at the Columbia Club, 
trolley excursions and a trip to St. Louis over the Big Four Railroad. 
The courtesies of the free use of telegraph and telephone services 
were extended to the delegates by the telegraph and telephone com- 
panies. 





Annual Meeting of the New York Electrical Society. 





The annual meeting of the New York Electrical Society was 
held at the Electrical Testing Laboratories, June 15. The report of 
the secretary showed that 101 members had been elected during 
the year; 54 had been dropped for non-payment of dues; 32 had 
resigned, and 3 had died; and that the total membership is now 631. 
The report of the treasurer showed that the income of the society 
for the year ending January 31, 1904, was $1,502.62, and the balance 
on hand was $34.37. 

The revised constitution and by-laws were read for the second 
time before the society, and after being submitted to the meeting, 
were unanimously adopted. One essential point in the new consti- 
tution is that no officer except the secretary and treasurer shall be 
eligible for immediate re-election to the same office. The provision 
for proposed amendments is made much more stringent than for- 
merly. One of the principal features in the amended by-laws is the 
provision for a nominating committee, which now consists of eight 
members appointed by the president, with the president ex-officio. 
Two of these members shall be past presidents, two shall be mem- 
bers of the executive committee, and four shall be non-office holding 
members, thus giving the largest representation on the committee 
to the general membership of the society. 

The election of officers resulted as follows: President, Frank 
J. Sprague; vice-presidents, C. G. Young (re-elected), E. H. Mullin 
(re-elected), F. C. Bates (re-elected), Albert F. Ganz, Louis B. 
Marks, W. S. Rugg; secretary, George H. Guy (re-elected) ; treas- 
urer, Henry A. Sinclair (re-elected). 
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After the business meeting the society was welcomed by Mr. 
John W. Lieb, Jr., president of the Electrical Testing Laboratories. 
Mr. Lieb gave a short history of the foundation of the laboratory, 
which has developed from a lamp testing bureau, founded by the 
Association of Edison Companies, to its present extensive and com- 
plete equipment. Since the laboratory has been opened, all kinds 
of electrical tests have been conducted, especially on the photo- 
metric value of arc lamps, breakdown tests of insulating material, 
the effect of the distribution of light due to shades and reflectors, 
meter tests, the standardizing of instruments, the preparation of 
photometric standards, etc. 

Mr. Wilson S. Howell, manager of the laboratories, gave a short 
address on the “Importance of Testing.’ He showed that the 
matter of testing was equally important to the manufacturer and 
to the purchaser. Among instances given of complete testing equip- 
ments, he mentioned those of the Pennsylvania Railroad Company, 
the Brooklyn Navy Yard, the General Electric and the Westing- 
house Companies, and it was demonstrated that the success of all 
those organizations was due to a great extent to their continuous 
testing, not only of their own purchases, but also of their own 
products. 

Dr. Clayton H. Sharp addressed the meeting on the “Equipment 
of the Commercial Testing Laboratory,” concluding his address 
with an exhibition of a number of slides, the most interesting of 
which were made by a triple oscillograph, showing an alternating 
e.m.f., and currents set up thereby with an inductance and a capacity 
in parallel. After an inspection of the equipment of the laboratory 
had been made a collation was served. 


The Largest Rotary Converter. 





We are glad to be able to illustrate herewith what is stated to be 
the largest rotary converter ever built. Although rated at 2,000 kw, 





FIG. I.—ROTARY CONVERTER. 


it is actually of greater output, as the specifications call for its de- 
livery of 2,500 kw continuously without any portion heating more 
than 45° C. It has met all the heating efficiency and overload guar- 
antees with considerable margin. We are indebted to Mr. H. F. T. 
Erben, of the engineering department, for the data of this machine, 
whose design, we believe, should be credited to him. 

In the nomenclature of the General Electric Company the con- 
verter is rated “HC-26-2,000-115-240/300 V.”, i. e., it is six-phase, has 
26 poles and operates at a speed of 115 r.p.m. Its normal full load 
is 7,400 amp. at any voltage between 240 and 300. Its armature is 
nearly 13 ft. in diameter, its commutator 11 ft., and its collector rings 
are 6 ft. Including the shaft, the revolving parts weigh approxi- 
mately 35 tons, and the machine complete, with base and two bear- 
ings, 93 tons. The overall dimensions are as follows: Height above 
floor line, 14 ft.; width, 17 ft.; overall length, 15% ft. 
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These converters are guaranteed for continuous operation at 7,400 
amp. and 270 volts without heating more than 35° C. on any part, 
and for continuous operation at 9,250 amp. and 270 volts (25 per cent. 
overload) the temperature rise under this condition not to exceed 
45° C. on any part. Immediately following either of the above con- 
ditions, 11,100 amp. at 270 volts (50 per cent. overload) for two 


hours was guaranteed not to produce a temperature rise exceeding 
55° C. on any part. The converters have been thoroughly tested 





FIG. 2.—ROLARY CONVERTER. 


at Schenectady under the normal and overload conditions, meeting 
the heating guarantees by a liberal margin and commutating through- 
out the range with practically no sparking at the brushes. Inclusive 
of all mechanical and electrical losses, the efficiencies were as fol- 
lows: 14 load, 9534; full load, 9534; 34 load, 95; % load, 93%. 

Four of these converters are to be used by the New York Edison 
Company on its lighting circuits. 





45,000 KW Equipment for Niagara Falls Plant. 





The Toronto & Niagara Falls Power Company, of which Mr. H. 
M. Pellat, of Toronto, is president, and Mr. F. S. Pearson, New 
York, consulting engineer, has just placed a very interesting contract 
for generators to be installed in its Niagara Falls plant. 

There will be six generators of 7,500-kw capacity each. The con- 
tract was secured by the Canadian General Electric Company. The 
contract for the turbines has not yet been determined on. 

Mr. W. P. Plummer, 29 Broadway, New York, who is purchasing 
agent for the Sao Paulo Tramway, Light & Power Company, Brazil, 
and the Mexican Light & Power Compary, Limited, both of which 
concerns use huge quantities of Yankee equipment, supplies, etc., also 
acts in a similar capacity for the Toronto & Niagara Falls Power 
Company. 





AlliseChalmers Turbine Contract. 





The Transit Development Company, acting on behalf of the Brook- 
lyn Rapid Transit Company, has just placed a contract with the Allis- 
Chalmers Company for a 5,500-kw turbine to be direct-connected to 
a 25-cycle, 750-r.p.m., three-phase alternator, wound to give either 
6,600 volts or 11,000 volts. This equipment is intended to be installed 
in the Kent Avenue and Division Avenue power station, Brooklyn. 
It will be the second generating outfit ordered for the same station, 
the Westinghouse interests having recently secured a contract for a 
5,500-kw turbine and generator. The Kent Avenue plant, it is ex- 
pected, will ultimately have a capacity of no less than 66,000 kw. 
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Canadian Works of the Westinghouse Companies. 





The accompanying illustration gives a plan view of the new plant 
of the Canadian Westinghouse Company, Limited, at Hamilton, Ont. 
The choice for the location of the Canadian plant fell on Hamilton 
not only from the natural advantages of that city from the manu- 
facturing standpoint, but as well from the fact that for a period of 
eight years another Westinghouse interest, the Westinghouse Man- 
ufacturing Company, Limited, has been located there engaged in 
the manufacture of Westinghouse air brakes. To join under one 
management the existing air brake business and the electrical busi- 
ness a new organization was formed under the name of the Canadian 
Westinghouse Company, Limited. Work on the electrical manu- 
facturing plant has been vigorously pressed from the commencement, 
and notwithstanding an unusually severe winter, the work was not 
interrupted, and it is expected that the plant will be in operating 
condition this fall. The Canadian Company, through an agreement 
with the Pittsburg Companies, will have the benefit of all designs 
and processes of the older companies, and aided by the co-operation 
of many of Canada’s most representative citizens the company can 
confidently count upon a prosperous future. 

The new buildings consist of a foundry, pattern shop, pattern 
storage house, general machine shop, detail machine shop, insulation 
treating building, boiler house and transformer building. On the 
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electrically driven, receives coke from railroad cars and deposits 
it in a bin suitably located on the charging floor. The general 
machine shop is arranged with a high bay covered by a 20-ton crane 
and a low bay served by a five-ton crane. In the former the heavier 
machine tools are located and it is here that mainly the stationary 
parts of generators and motors will be finished. The lower bay 
will be devoted to the preparation of rotary parts, and the gallery 
floor above the latter will provide space for the manufacture of 
commutators, brush holders, bearings, etc., and also for the tool 
room and the controller department. After the completed rotary 
part has received its winding in the eastern end of the low 
bay, it is passed by a jib crane along the mezzanine floor of the 
high bay, where it is placed in its corresponding stationary part, 
which has been under construction in this aisle, and the auxiliary 
parts are delivered at the same point by the elevator from the 
gallery floor. 

In addition to the crane above referred to serving the main portion 
of the high bay, the eastern end or assembling floor is provided 
by an additional crane of like span, but of lower level, whereby 
machines can be delivered from the assembling floor under the 
west gallery of the warehouse into the middle bay of the latter build- 
ing, where the north and south cranes can-pick up the load for 
further handling. In the detail machine shop the ground floor will 
accommodate the coil winding and insulating departments, its loca- 
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PLAN OF CANADIAN WESTINGHOUSE WorKS AT HAMILTON, 


accompanying diagram these various buildings are lettered from 
A to L inclusive in the order just given, with the exception that K 
is the brake plant and L the office building of this plant enlarged 
to accommodate the increased force of the new company. In laying 
out the manufacturing buildings two essential points were kept in 
view, namely, that progress of material from raw to completed shape 
should as far as possible be in a continuous direction; and that while 
the initial installation should constitute a complete plant, it should 
be capable of expansion along its own lines to an extent limited 
only by the total available property. As to the first point, raw ma- 
terial received on track west of the foundry progresses in general 
from this point to the warehouse, from which shipments are made 
over tracks located within the building. As to the second point, 
something less than half of the total installation shown in the illus- 
tration is at present under construction, the northern half of the 
foundry warehouse and corresponding machine shop buildings being 
left for future extensions. 

In the foundry the main bay is served by a 20-ton crane, the length 
of the building being also traversed by traveling jib cranes operated 
at a lower level. An electrically-driven elevator is provided to de- 


liver iron from the yard to the charging floor, and a conveyor, also 
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tion being convenient both for the reception of the wire from the 
warehouse and delivery of completed coils to the winding and assem- 
bling floors at the east end of the general machine shop. The second 
floor is devoted to machine work necessary on switches, rheostats, 
meters, instruments, arc lamps, etc., and on the third floor are the 
assembling and testing rooms for these lines of apparatus. 

The insulating treating building is separate from the main group, 
since the work here involves the use of inflammable materials. 
Communication with the detail building is provided by a two-story 
enclosed bridge cut off at each end by fire doors. 

Power for manufacturing and testing purposes, as well as for 
lighting, is to be obtained from a local electric power company, 
which draws its supply from Decew Falls. Current will be received 
for general shop purposes. All the lighting distribution will be at 
110 volts and transformation to direct current will be made to supply 
in the transformer house at 2,400 volts and distributed at 440 volts 
some of the cranes and tools. Transportation between the foundry 
and all buildings, including the air brake plant, will be by an indus- 
trial railway operated by a storage battery locomotive. The con- 
struction of the buildings is in the hands of Westinghouse, Church, 
Kerr & Co., of New York, as engineers and general contractors. 
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Exhibits at the Railroad Telegraph Superintendents’ 
Convention at Indianapolis. 





The J. H. Bunnell Company, of New York, was represented by 
its president and general manager, Mr. J. J. Ghegan, and Mr. Jesse 
H. Bunnell. Its exhibit consisted of a line of up-to-date telegraph 
apparatus; also a new type of star zinc and hanger and a new straight 
line type of line tapping clamp. Messrs. Ghegan and Bunnell distrib- 
uted souvenir match boxes. 

A Adams-Randall composite circuit set was shown in practical 
operation. The object of this device is to increase the initial energy 
of telephone currents to suit conditions and requirements. 

Mr. C. K. Jones, of Quincy, IIl., exhibited his automatic telegraph 
circuit protector and signaling machine, which has received the warm 
commendation of the officials of the Illinois Central Railroad. 

Mr. Vogel represented the Railway Supply Company, of Chicago. 

The Safety Insulated Wire & Cable Company, of New York, was 
represented by Mr. A. P. Eckert. 





The Allen-Bradley Electric Crane Controller. 





The American Electric Fuse Company, of Chicago, has recently 
secured the exclusive manufacturing and sale rights to the Allen- 
Bradley electric controllers, and is now placing this line of ap- 
paratus upon the market. An exhibit of these controllers has been 
installed in the Electricity Building at the World’s Fair, St. Louis, 
where they may be inspected. 

While the Allen-Bradley controller is of the carbon resistance 
type, it differs from other carbon resistance rheostats, both in prin- 
ciple of operation and method of construction. The resistance me- 
dium is a column of carbon discs placed inside a non-combustible 
insulating tube, which in turn is enclosed within an external tube 
or shield. When an electrical connection is made between the top 
and bottom carbons, the flow of current through all of the inter- 
vening carbons will meet with a very high resistance, due to imper- 
fect contacts between the several carbon discs. To reduce this re- 
sistance, a compression lever, operating in connection with springs, 
is employed to press the discs together, thereby making the contacts 
between them more perfect. This compression is gradually applied 
and affords an infinite range of control. When the compression 
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FIGS. I AND 2.—CRANE CONTROLLER. 


is released, the carbons, by their natural elasticity, expand to normal 
condition and the resistance again becomes very great. Any desired 
resistance may be had by increasing the number of tubes or columns 
employed in the controller. A simple mechanical adjustment of the 
operating parts equalizes the compression upon all the tubes in the 
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controller, as indicated in the illustrations, which show a controller 
having four tubes. 

Among the points of superiority claimed for the Allen-Bradley 
controller are that it has no steps or contact points, and, therefore, 
the current is not regulated by jerks, while the controller is abso- 

lutely free from sparking, welding 

and arcing. There is no limit to the 

control of the current flow, and a 
motor can be driven as fast or as 
slow as desired, and without danger 
of injury either to the motor itself 
or to the controller. The resistance 
units being entirely enclosed from the 
air, are not endangered by heat even 
when the full resistance is left in the 
circuit for long successive periods of 
time. The machine is extremely sim- 
ple in construction and practically in- 
destructible under ordinary use, ex- 
cepting from external causes. It is 
specially designed to stand the hard- 
est usage, and to work under the most 
difficult conditions without breaking 
down. The controller is very com- 
pact, controllers up to 40 hp not ex- 
ceeding 10 in. in width. It is possible, 
therefore, to place a much larger 
number in a smaller place than any 
other controller. The long leverage 
of the handle makes it extremely easy 
to mnnipulate, and the most inexperi- 

FIG. 3.—CRANE CONTROLLER. enced operator cannot injure. No re- 

pairs are necessary except when a 
controller is injured by accident. With ordinary use, an Allen- 
Bradley controller will last as long as the motor with which it is 
used. 








Magnetic Apparatus. 





The Electric Controller and Supply Company has designed an 
interesting line of magnetic apparatus, consisting of lifts, clutches 





FIG. I.—LIFTING MAGNET. 


and magnetically operated switches, some types of which we illus- 
trate herewith. 

Figs. 1 and 2 show lifting magnets in operation. This apparatus 
is made for the handling of pig iron, ingots, blooms, slabs, billets, 
bars, plates, rails, structural shapes, iron and steel pipe, and many 


I210 


other raw and manufactured products of iron and steel. A single 
design of magnet is not adapted to handling the full range of mate- 
rial above mentioned, and the magnet is designed to meet the form 
of material to be handled. For instance, there is a wide difference 
in the design of a magnet for lifting ingots or blooms and one 
adapted to the handling of thin plates. A magnet which would 
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magnetic field, which gives rise to the designation “Magnetic Cush- 
ion.” No mechanical stop is provided and there is no blow or shock 
when the plunger is brought to rest at the end of its travel. The 
magnet plunger, therefore, is silent in operation. For operation in 


exposed places, the winding of the magnet is completely enclosed 





FIG. 2.—LIFTING MAGNET. 


handle five tons in the form of an ingot might not handle five 
hundred pounds in the form of thin plates. The company has secured 
complete lines of data through the testing of some forty designs of 
magnets on a testing machine constructed for this special purpose. 

In Figs 3 and 4 are shown the “magnetic cushion” type of electro- 
magnet designed to overcome the objections to the employment of 
the usual type for lifting and other purposes. The initial pull of 
the magnet through the air gaps encountered in common practice 
is fully equal to that of a plugged or stopped type of magnet of 











FIG. 3.—-CROSS-SECTION VIEW OF ELECTROMAGNET. 


equal weight, and a most desirable characteristic is obtained, in that 
the curve of tractive force is almost a horizontal line, which obvi- 
ates rapid acceleration of the plunger toward the end of the stroke. 
The motion of the plunger is arrested simply by the action of the 


FIG. 4.—GENERAL VIEW OF ELECTROMAGNET. 


and protected by the ironclad construction of the return magnetic 
circuit. 

Fig. 5 shows a gravity type of magnetic switch, made in capacities 
from I to 150 amperes. In opening an electric switch circuit carry- 
ing a heavy current the switching device employed should meet the 
following requirements: First, it should open instantaneously; sec- 
ond, its contacts should be protected by a powerful magnetic blow-out, 
and third, in opening, its contacts should invariably be separated to 
such an extent that the magnetic blow-out will be instantly effective 





FIG. 5.—GRAVITY MAGNETIC SWITCH. 


in rupturing any arc which may be formed. In closing, the switch 
should act promptly and positively, and the current carrying con- 
tacts should be drawn together and held with sufficient pressure to 
cause intimate contact between their surfaces. The switch illustrated 
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is claimed to possess all of the above characteristics together with 
other valuable features of its own. 

The switch is closed by the direct action of a vertical electro- 
magnet on a movable plunger which carries the contact arm of the 
switch, and is opened by the action of gravity on the plunger and 
contact arm, the weight of which is sufficient to produce instan- 
taneous separation of the contacts. 

The main contacts of the switch are of copper and are protected by 
auxiliary contacts of carbon so arranged that the final opening of the 
circuit always takes place at the carbons, thus protecting the main 





FIG. 6.—MAGNET CLUTCH. 


contacts from the effect of arcing of even momentary duration. The 
construction of the switch is such that the frame of the electro- 
magnet and the arm which carries the movable carbon contacts direct 
a heavy magnetic flux in the path of any arc which may be formed 
when the circuit is opened. The pressure between the current- 
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Electrical Exhibits at the World’s Fair, St. Louis. 





The handsome booth on the Edison space is divided into three 
sections, the central one being the headquarters of the American In- 
stitute of Electrical Engineers, the one on the right being the office 





FIG. I.—EDISON STORAGE BATTERY EXHIBIT. 


of the Association of the Edison Illumination Companies, and the 
third the office of the Edison historical exhibit. The Edison Storage 
Battery Company’s exhibit occupies an adjoining space. Here are 
shown three of the latest types of the new Edison battery, one cell 
of each type having part of the side cut out to show the internal 
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carrying contacts when the switch is closed is produced directly by 
the pull of the magnet and is therefore positive and constant. 

In Fig. 6 is illustrated a large magnet clutch designed for the 
rapid reversal of a very heavy load, a considerable amount of heat 
necessarily being generated at the friction surfaces at each reversal. 
The friction element of this clutch is composed of a plurality of fric- 
tion plates, keyed alternately to the driving and driven elements and 
constantly bathed in oil, which serves to lubricate the plates and at 
the same time transmits the heat to the retaining case, where it is 
readily dissipated at the corrugated surface of the case. 


construction. A 40-cell automobile battery is connected to a charg- 
ing board to show the conditions under variable rate of charge and 
discharge, and demonstrates the high rates which can be used with- 
out effecting the battery. In one show case are the different parts 
used in the construction of the cells. Plates are exhibited from a 
cell of an automobile which has run 4,000 miles over rough roads 
and show practically no deterioration. In another case is shown an 
historical collection of Edison storage cells beginning with the first 
cell made and showing one of each type. There are also bottles 
containing the nickel and iron oxides and graphite used in filling 
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the pockets of the plates. One bottle contains the electrolyte with 
all the sediment from a cell, which has gone 5,000 miles in an auto- 
mobile. Only a very thin layer can be seen on the bottom of the 
bottle. On the wall are some enlarged curves showing battery volt- 
age at various discharge rates. The exhibit also contains ten differ- 
ent types of the Edison-Lelande primary battery and some battery 
fans operated by them. Several of the Edison projecting kineto- 
scopes are displayed. 

Some of the small motors and generators of the Roth Bros. & Co., 
Chicago, are adapted to special lines of work. One dynamotor of 
the transformer type is used by telephone exchanges for ringing bells 
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claimed for this controller are as follows: It absolutely limits the 
maximum current which may flow to the motor, thus protecting the 
motor, gearing and machinery from the effects of abnormal torque; 
the protection of the motor and machinery does not depend upon 
the judgment of the operator; the controller protects the motor 
perfectly in case the voltage of circuit fails. Even if the controller 
be left in the “full on” position, when the circuit is re-established, 
the controller will automatically start the motor with the normal 
amount of current; the operating controller is small and compact, 
easy of operation and protected from arcing. 

A three-ton lifting magnet attached to a hoist is shown lifting steel 
plates and billets. Magnetic friction brakes and a cushion type 





FIG. 3.—ROTH BROS.’ EXHIBIT. 


with attachments for the “howler,” “busy back,” “automatic ringing” 
and “pulsating current” for party lines. [Electric grinding and 
polishing lathes, forge blowers, motor-generator charging sets, mo- 
tors for 1/16 hp to 15 hp form interesting features of the display. 
A motor-generator set will furnish light and power for the exhibit. 
The Electric Controller & Supply Company is exhibiting in Section 
5 an entirely new system of control where the service requires fre- 
quent reversals of the driving motor under load. This control has 
been applied chiefly to the table motors in steel mills where a stop 
from full speed and acceleration to full speed in the reverse direction 
of a 50-hp motor under load is required in less than 30 seconds. 
The adaptation of this system to the operation of planers is shown 





FIG. 4.—EXHIBIT OF ELECTRIC CONTROLLER & SUPPLY COMPANY. 


on a 36-in. planer, which is driven through one pinion and gear of a 
6-hp variable-speed motor. The motor being direct-connected, is 
reversed at each end of each stroke of the planer. The motor is com- 
pound wound, but the series field is only used for acceleration and 
is short-circuited when the motor comes to speed. The speed of 
the cut and return may be varied independently and through a very 
wide range. This planer is shown in actual operation cutting iron 
and steel, so that a complete demonstration is given. The advantages 


FIG. 5.—BOOTH OF AUTOMATIC ELECTRIC COMPANY. 


solenoid are exhibited and in operation. The remainder of the space 
is filled with a line of controllers for all purposes, crane supplies, 
resistance units and a magnet for handling pig iron. Another oper- 
ating exhibit is made by the company in connection with the Niles 
Tool Company in Machinery Hall, where a 9o0-hp electric reversing 
clutch operates a 12-ft. planer. This is the largest planer ever built 
and its operation by belts would be impossible. 

The Automatic Electric Company’s exhibit of telephone apparatus 
is attracting general attention on account of the time and trouble- 
saving features of the automatic system. This exhibit includes two 
complete working automatic exchanges of the 10,000 type, each with 





FIG. 6.—EXHIBIT OF AUTOMATIC ELECTRIC COMPANY. 


100 stations installed. These two exchanges, which are now giving 
service throughout the Electricity Building, are connected together 
by a system of trunks, similar to that generally used to connect 
branch exchanges to each other. The selection of trunks, however, 
is done automatically. The automatic system requires the use of 
no name prefixes, and the subscriber need not be aware that he is 
calling through more than one exchange, since the directory con- 
tains only numerical designations. In all cases three or four rota- 
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tions of the calling dial will secure instantaneous and direct com- 
munication with the telephone desired. The telephones exhibited 
are of three types, the wall, the desk and the pedestal. All of these 
telephones are fitted with the regulation calling dial, a circular. metal 
piece, on whose periphera are ten finger holes numbered from 1 to 
10. This dial is fixed on an axis at its center, and as the finger is 
placed consecutively in the hole corresponding to the digits of the 
number desired, and the dial turned once for each digit, electrical 
impulses are conveyed to the switches at the central office setting 
them in operation and bringing through them the proper connections. 

A tollboard of ten stations is also in service, demonstrating the 
manner in which toll connections are given to users of automatic 
telephones. The rest of the apparatus displayed is of the same gen- 
eral character as that which may be seen in connection with any up- 
to-date telephone exchange, save the “tell-tale” board. This is 
simply a device for the instantaneous location of trouble, wherever 
it may arise, and consists of a number of lamps on a slate slab, to- 
gether with a magneto bell. In case of trouble, this magneto bell 
rings calling the attention of the attendant, and a lamp glows, by 
the position of which on the board the location of the trouble can 
be instantaneously ascertained, and promptly rectified. The photo- 
graph shows the artistic booth which is elegantly furnished. 

The exhibit of the Holophane Glass Company is one of the most 
striking in the building and is lighted by over 1,000 incandescent 
lamps. The booth is in the form of a Grecian temple, fronting on 
three aisles in Section 25. It has a frontage of 77 ft. on the main 
aisle and 31 ft. on each side aisle. Over the central doorway elec- 
tric lights covered with Holophane globes form the word “Lux” in 
white letters and on each side is suspended a large Holophane 16-in. 
ball, hanging by three chains. On the door casings are torch brackets 
surmounted by pillars topped with Holophane globes, containing 
three colored lamps. These are suitably connected to a Reynolds 
flasher, so that a beautiful change of colors will occur at different 
intervals. Between these posts are plate glass cases containing 
samples of the different kinds of prismatic globes and reflectors 
manufactured by this company. The entrances from the side aisles 
are through two Grecian porches, the ceilings of which are studded 
with electric lights in different colors. 

The center room of the interior-is divided in two portions, showing 
two dining-rooms, which will be fitted identically, as far as furnish- 
ings and fixtures are concerned, but in one case Holophane globes 
will be used and in the other ordinary globes, so that a person can see 
at a glance, by looking at the two rooms, the difference in illumina- 
tion. On each side of this room there is another apartment, suitably 
divided to show 12 dark rooms, in which there will be an opportunity 
to compare the different forms of Holophane globes and Pagoda 





FIG. 7.—HOLOPHANE EXHIBIT. 


reflectors with other kinds of globes and reflectors. The ceilings 
and walls are all of paneled oak and in the center of the main room 
is a $2,000 fireplace. The roof of the building will be used by the 
company for the entertainment of its guests and its offices. On each 
side of the main entrance are the two words, “Holophane” and 
“Pagoda” in 18-in. letters made of Holophane globes and will pre- 
sent an ever varying change in color scheme. First the words will 
appear in red letters, then in green, then in purple; then in red and 
green, red and purple, green and purple, and finally in red, green 
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Glass Company, the Illuminating Appliance Company and the V. R. 
Lansingh Company. 

A notable feature in the booth of the Heinze Electric Company 
is an induction coil capable of giving a 40-in. spark. Smaller coils 
for 30, 20 and 12-in. spark machines are also operating. A new 
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FIG. 8.—BOOTH OF HEINZE ELECTRIC COMPANY. 


form of mechanical interrupter giving a maximum secondary dis- 
charge with a minimum primary current is especially adaptable for 
X-ray apparatus. There are a number of tubes capable of carrying 
heavy discharges necessary to make instantaneous radiographs, some 
of which have been taken in a fraction of a second. 

In the Court of the Electricity Building, the Missouri Electra 
Water Purifier Company is exhibiting the Kune process of purify- 
ing water by electricity for commercial purposes. The electric 
purifier has a capacity of 500 gallons of purified water per day, the 
power consumption being 30 amp. at 15 volts. The apparatus con- 
sists of a purifier, generator, switchboard, a precipitating tank and 
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FIG. 9.—MISSOURI ELECTRA WATER PURIFIER. 


a filter. The electric current destroys the bacteria and organic 
matter, also reduces the salts of lime, sodium, magnesium and the 
like, and any soluble salts of metallic compounds are eliminated. 
The electrolytic action of the anode produces an insoluble hydrate 
which acts as a coagulation gathering the released impurities to- 
gether in an insoluble mass and precipitating them, so that when the 
water has passed through the strainer or filter, it is free from the 
impurities. Another interesting feature is a collection of samples 
of water from the principal cities of the United States, before and 


and purple. The exhibit is a joint one between the Holophaneafter being subjected to this treatment. 
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Financial Intelligence. 


THE WEEK IN WALL STREET.—Business on the Stock Ex- 
change was somewhat larger, although it was mainly of a professional 
character, a few stocks, notably Southern Pacific, constituting the bulk 
of trading. The favorable character of crop reports had a buoyant 
effect on the market. The standard stocks seemed to have fair 
support and there was a more or less buying movement in Man- 
hattan Elevated. The other traction stocks, however, were neg- 
lected in spite of continued talk about the improvement in Brooklyn 
Rapid Transit earnings. On Friday Metropolitan Street Railway 
and Third Avenue developed exceptional weakness on the report 
that the Metropolitan Street Railway Company would not pay the 
first quarterly dividend of 134 per cent. on Third Avenue stock, 
under the terms of the lease of that road. The industrial list was 
neglected, apart from the firm tone of Steel preferred, which was 
due to the anxiety of the short interest in the latter owing to the 
continued intimations that the earnings for the June quarter may 
be as large as $18,000,000, and that the maintenance of the preferred 
dividend may be depended upon. In the traction list, Brooklyn 
Rapid Transit lost % point and Metropolitan Street Railway 2% 
points on the week’s business. The former closed at 48% and 
the latter at 11144, which was also the lowest quotation of the 
week. There was considerable trading in Metropolitan, the sales 
aggregating 50,600 shares. General Electric closed at 152%, ex- 
rights, this being a net gain of 1% points over the last previous quo- 
tation. General Electric rights were sold at 5, which was also the 
closing figure. Westinghouse was steady throughout the week at 
156. Western Union was quiet and unchanged at 87%, while Amer- 
ican Telephone & Telegraph closed at the highest point, namely, 
129%, this being a net gain of 1% points. The curb market was 
generally reactionary following the trend of the exchange. There 
was a further sharp rise in Interborough Rapid Transit stock to a 
new high record. Following are the closing quotations of June 21: 





NEW YORK 
June l4 June 21 June 14 June 21 
Allis-Chalmers Co........... 736 s Electric Vehicle ..... ...... 84 9 
Allis-Chalmers Co. pfd..... 41 42 Electric Vehicle pfd........ 11 12 
American Tel. & Cable .... 87 87 General Electric............. 84 151 
American Tel. & Tel ....... 128% 130 Hudson RiverTel. ... .... «- es 
American Dist. Tel... .... 22 22 Metropolitan St. Ry. ......- 11446 110% 
Brooklyn Rapid Transit.... 4854 41834 Dl ee Es ccvwense+ss 00 ee 
Commercial Cable...... ... 175 175 EE) aaa be - 
PY Mos. cows ie'ci ass 30 32 Western Union Tel......... 87 8646 
Electric Boat pfd.. ........ 65 Westinghouse com..... .... 154 15554 
Electric Lead Reduction... *36 *5§ Westinghouse pfd ......... 180 75 
BOSTON 
June 14 June 21 une l4 June? 
American Tel. & Tel........ 128% 13044 Western Tel. & Tel. pfd..... 80 80 
Cumberland Telephone.. . 112 1144 Mexican Telephone... ..... 1 
Edison Elec. Illum......... 23454 234 New England Telepbone... 120 119 
General Electric ........... 156 os Maas. Elec, Ry.. .... ...0 184 8618 
Western Tel. & Tel... ..... 7% 8 Mass. Elec Ry. pfd....... . 7 70% 
PHILADELPHIA. 
June 14 June 21 June 14 June 21 
American Railways.... .... 43 4446 Phila. Traction...........6 “2 46 
Elec. Storage Battery....... 54 54 PRIS, BUOCtTIC... .000ccccccces 6 6 
Elec. Storage Battery pfd... 54 54 Phila. Rapid Trans......... 12 113% 
Elec. Co. of America........ slg 84 
CHICAGO 


Central Union Tel.......... National Carbon pfd........ 


Chicago Edison.............. Ee 142 Metropolitan Elev. com.... 20% 1834 
Chicago City Ry....... ..... 175 *175 Union Traction............ oo 5 
SOND TOE, Ollnsa cose ccnvecs e 120 Union Traction pfd......... *30 27 
National Carbon........... 264 2644 

*Asked 


DIVIDENDS.—The directors of the American Telephone & 
Telegraph Co. have declared the regular quarterly dividend of 1% 
per cent. and an extra dividend of % per cent., payable July IS. 
Otis Elevator directors have declared the regular quarterly dividend 
1%4 per cent. on the preferred stock, payable July 15. The direc- 
tors of Detroit United Railway have declared the regular quarterly 
dividend of 1 per cent. on the capital stock, payable Aug. 1. New 
York Air Brake directors have declared the regular quarterly divi- 
dend of 2 per cent. The dividend is payable July 15. The Mackay 
companies have declared a regular quarterly dividend of 1 per cent. 
on the preferred stock, payable July 9. The Southern New England 
Telephone Co. has declared a quarterly dividend of 1% per cent., 
payable July 16 to stockholders of record June 30. It is expected 
that the announcement of the terms of the new stock will be given 
out in July. The International Steam Pump Company has de- 
clared the regular quarterly dividends of 1% per cent. on the pre- 
ferred and 1 per cent..on the common. The regular quarterly divi- 


dend of 134 per cent. on Metropolitan Street Railway is payable 


July 15. The Cincinnati Gas & Electric Company’s directors have 
declared a quarterly dividend of 1% per cent., payable July 1. This 
is an increase of % per cent. Union Traction of Indiana directors 
have declared a dividend of 1 per cent. on the common stock, pay- 
able July 1. Directors of the Hall Signal Company have declared 
the regular quarterly dividend of 114 per cent. on the common stock, 
payable July 1. 

ROCHESTER (N. Y.) CONSOLIDATION.—The Rochester 
Railway Gas & Electric merger is regarded as virtually assured. 
More than 20,000 out of a total 25,000 shares of Rochester Railway 
common stock has been deposited in assent to the plan, and one of 
the lighting companies has ratified the agreement. Threatened litiga- 
tion on the part of a rather large preferred stockholder in one of the 
latter companies is not expected to interfere with the consummation 
of the plan. The combining companies are reported to be earning 
the equivalent of at least 5 per cent on the preferred stock of the new 
company, the stock being entitled to 4 per cent. per annum the first 
two years. The receipts for the new common stock, $20 paid, are 
quoted at about 37 to 39. Rochester Railway common receives 120 
per cent. in the new Rochester Railway Gas & Electric preferred. 


BROOKLYN RAPID TRANSIT BONDS.—The Brooklyn Rapid 
Transit has sold $3,000,000 of its 4 per cent. bonds at about 79%. 
Of the total amount $1,000,000 each was taken by an insurance com- 
pany and a trust company. The bonds are a part of the authorized 
issue of $150,000,000, of which only $5,000,000 has been issued so far. 


BOSTON TROLLEYS.—The Boston Suburban Electric Com- 
panies are issuing new stock at $66.67 per block of one share of pre- 
ferred and one of common. Stockholders can subscribe at the rate 
of one block for every four shares held. The issue is to consist of 
15,848 additional preferred shares and 15,848 common. 


VIRGINIA TROLLEYS.—Richmond (Va.) dispatches state that 
the Chesapeake Transit Company has applied to the Corporation 
Commission for authority to increase its capital to $1,500,000 from 
$1,000,000. The company operates an electric road from Norfolk 
to Virginia Beach. 


THE NIAGARA, LOCKPORT & ONTARIO POWER COM- 
PANY has voted to increase its capital stock from $1,000,000 to 
$10,000,000 te construct the canal from the Niagara River, under a 
State charter granted ten years ago. 


MANHATTAN FIRE ALARM.—At a special meeting of the 
stockholders of the Manhattan Fire Alarm Company, held recently, 
the proposition to increase the capital stock from $500,000 to $700,- 
000 was adopted. 





Commercial Intelligence. 


THE WEEK IN TRADE.—Conditions have been more favorable, 
among the features being a further improvement in leading crops 
and the ending of the tie-up on the lakes. General trade and in- 
dustry still remain quiet. The notable underlying feature of the 
entire situation is the feeling that with an average crop of wheat 
and large yields of other cereals and cotton now in prospect, a good 
fall and winter business may be looked for. Prices of leading 
products have felt the influence of crop news, wheat, oats and 
cotton declining, while corn has remained steady on reports of back- 
ward conditions and small supplies offered. Railway earnings re- 
flect current quietness in business, transportation business in gen- 
eral, however, being better than in 1902. Bank clearings show an 
enlargement over the week previous, but the grand totals are less 
than those of a year ago. Collections still reflect the influence of 
a backward spring in retail trade and are complained of as slow 
at a number of centers. Quietness prevails in the leading industries, 
iron and steel being dull and production curtailed. Prices, however, 
are a little firmer. Demand for structural material is inactive. 
The lumber trade is rather irregular, being much depressed on 
the Pacific coast, fairly active in the Northwest, but rather dull in 
the East. Dispatches to Bradstreet’s from leading centers in- 
dicate a moderate business and conservative buying, not in all 
cases, however, equal to last year. The copper market was lower, 
weak and uninteresting. Prices are: Lake, 1254 @ 12%; elec- 
trolytic, 1234 @ 125%; casting stock, 12% @ 12%. The exports 
continue on a large scale. There were 181 business failures during 
the week ending June 16, according to Bradstreet’s, against 171 
the week previous and 165 the corresponding week last year. 
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EXPORTS OF MACHINERY.—An interesting statement has 
just been issued by the Bureau of Statistics at Washington show- 
ing the rapid increase in exports of machine tools and allied 
apparatus. Exports of agricultural implements from the United 
States in the fiscal year about to end will amount to about $25,- 
000,000 in value. This is an increase of about $4,000,000 over last 
year and about $9,000,000 over the preceding year. In no class of 
manufactures exported has the growth been more steady and per- 
sistent than in that of agricultural implements. Comparing the 
growth in exports of agricultural implements with that in other 
articles during the same period, it may be said that cars and car- 
riages have increased from $3,333,000 in 1894 to a probable $12,- 
000,000 in 1904; chemicals, from nearly $7,500,000 in 1894 to a 
probable $14,500,000 in 1904; scientific instruments, from $1,500,000 
in 1894 to $8,000,000 in 1904; and manufactures of leather, from 
$14,000,000 in 1894 to approximately $33,000,000 in 1904, while 
agricultural implements have increased from $5,000,000 in 1894 to a 
probable $25,000,000 in 1904. A table prepared by the Department 
of Commerce and Labor shows that of the $19,000,000 worth of 
agricultural implements exported from the United States during 
the 10 months for which detailed figures are available, nearly $10,- 
000,000 went to Europe, $4,000,000 to South America, $3,000,000 to 
North America, $1,500,000 to Asia and Oceania, and a little over 
half a million dollars’ worth to Africa. The values of the exports 
of agricultural implements for the years 1897 to 1904, inclusive 
(May and June of this year being estimated), are as follows: 
1897, $5,240,686 ;. 1898, $7,609,632; 1890, $12,432,197; 1900, $16,099,- 
149; 1901, $16,313,434; 1902, $16,286,740; 1903, $21,006,622; 1904, 
$25,000,000. 

ORDERS FOR TELEPHONE APPARATUS.—The Attica 
Telephone Company, of Attica, Ind., has recently placed with Frank 
B. Cook, of 239 West Lake Street, Chicago, an order for his type 
L iron frame distributing rack, to be equipped with his protectors 
having the self-soldering heat coil. The distributing frame is 
equipped for 600 pairs, and the telephone company has recently 
discarded its old protective system. Among the other Indiana 
exchanges, which have recently been equipped with Cook’s apparatus 
are Worthington (which has the same style of frame with a capacity 
of 400 pairs), South Bend, Fort Wayne, Bedford, Franklin, Garrett, 
Brookston, Frankfort and La Fontaine. Mr. Cook has also com- 
pleted the shipment of a large distributing frame for the automatic 
exchange of the Home Telephone Company, of Los Angeles, Cal. 
This is what Mr. Cook styles his “No. 444,” with self-soldering heat 
coils, and the frame is equipped for 4,875 pairs. He previously 
equipped the manual exchange of the Home Telephone Company 
with a frame having a capacity of over 10,000 pairs, and using 
Cook’s well-known “No. 4” protectors. Mr. Cook has also recently 
filled large orders for his protective devices from the Pittsburg & 
Alleghany Telephone Company, and from the Kellogg Switchboard 
& Supply Company, for their Louisiana Purchase Exposition ex- 
change. A large order has also been received from Rome, Italy, 
showing that the apparatus is well known in foreign countries as 
well as in the United States. 

FLOATING INDUSTRIAL EXHIBITION.—The Northwestern 
Commercial Company, of Seattle, Wash., is to dispatch the S. S. 
“Victoria” from that city on November 15, to carry a floating 
industrial exhibition to visit the cities of Yokohama, Kobe, Nagasakai 
(Port Arthur and Vladivostock, if war conditions permit), Shanghai 
Hong Kong, Manila, Singapore, Colombo, Mauritius, Delago Bay 
(Johannesburg and Pretoria), Cape Town, Adelaide, Melbourne, Syd- 
ney and Honolulu. The “Victoria” is large, commodious and fast. She 
was purchased from the Northern Pacific Railroad Company and her 
first-class passenger accomodations have been renewed at an expense 
of about $100,000. The vessel has accommodations for 226 first-class 
passengers, but the number on this exhibition tour will be limited 
to 100 actual exhibitors, with the opportunity of 50 of them to take 
their wives, making a total maximum number of 150. The lower 
decks of the vessel, ordinarily used for second and third-class pas- 
sengers, will be arranged in the most convenient manner for exhibi- 
tion purposes. These decks are large and spacious, and will be 
divided among the exhibitors. They will be decorated and bril- 
liantly lighted by electricity, and while the vessel is in port the 
exhibition space will be open to the general public from 8 a. m. 
to 11 p. m. Steam or electric power will be furnished to any 
exhibitor requiring same. The scheme is not altogether new and 
will remind some electrical people of the “Great White Special” of 
a few years ago. 

MAY EXPORTS AND IMPORTS.—The statement of imports 
and exports of merchandise, gold and silver for May and for eleven 
months ending May is notable as showing that imports of mer- 
chandise are, in a measure, stationary, while the exports of merchan- 
dise show rather large fluctuations. This fact is borne out by a com- 
parison with May in 1903, the merchandise imports for the month 
being about $1,000,000 more than in May, 1904, while merchandise 
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exports decreased about $11,000,000. The excess exports of mer- 
chandise for May were the smallest since August, 1903, due in a large 
measure to the falling off in the demand for American wheat and 
cotton, the exports of which were greatly restricted by high prices 
prevailing here. For the eleven months ending May the exports of 
merchandise are the largest on record, with the exception of 1901, 
and the imports for the eleven months are the largest on record with 
the exception of the same period in 1903. From present indications 
the excess exports for the current fiscal year which ends June 30 
will be in the neighborhood of $470,000,000, which would compare 
with $349,372,000 in 1903, $478,398,000 in 1902, and $664,592,000 in 
IQOI. 

1,500 MILES OF COPPER CABLE.—The Mexican Light & 
Power Company, whose New York offices are at 129 Broadway, has 
placed a contract for copper cable which is claimed to be the largest 
ever awarded. The contract calls for no less than 1,500 miles of 
cable, equal in carrying capacity to 3/o B. &. S. gauge and weighing 
nearly 2,000 tons. The cable is to be utilized on the power trans- 
mission line now under construction by the company between its 
power plant at Necaxa, which is to have an initial capacity of 45,000 
hp and an ultimate development of 80,000 hp, to Mexico City and 
from there on to El Oro mining district. It will be supported on 
steel towers in spans of 500 ft. The length of the spans, together 
with the necessity of reducing the dip as much as possible and the 
high wind pressure to be withstood make the matter of cables one 
of considerable importance. The cable was designed by Mr. W. 
G. Clark, the electrical engineering expert of Seattle, Wash. The 
Ansonia (Conn.) Brass & Copper Company has been allotted the 
contract. 

EQUIPMENT FOR APARTMENT HOTEL.—A I2-story apart- 
ment hotel is to be built at Eighty-ninth Street and Central Park 
West, New York, which will be installed with an electrical plant. Mr. 
Peter Banner, of 648 Broadway, is to be the owner; Mr. Robert T. 
Lyons is the architect. Mr. Percival Robert Moses, 35 Nassau 
Street, has been retained as consulting engineer. There will be three 
horizontal return tubular boilers of 150-hp capacity each. The en- 
gines will be three simple automatic high speed horizontal type. Two 
will be 14 in. x 14 in. while one will be a 13 in. x 12 in. They will 
operate at from 275-300 r.p.m. The generators will be direct current, 
compound wound multipolar, 240 volts. There will also be an ex- 
tensive storage battery system. 

NERNST LAMP ORDERS.—That the Nernst lamp is rapidly 
coming into favor in the city of Chicago, is evidenced by the fact 
that many of the company’s customers are placing orders to increase 
the size of their Nernst lamp installations. Among these are 
Armour & Co., also Nelson & Morris at the Union Stock Yards. 
The former company has recently added six 6-glower and nine 3- 
glower Nernst lamps to its system, while Nelson & Morris have 
increased their already large installation with twelve 3-glowers. 
In this connection it may be mentioned that Swift & Co. in the same 
locality have 125 6-glower and 750 3-glower Nernst lamps in satis- 
factory operation. 

HEINE BOILER ORDERS.—The Heine Safety Boiler Company 
has secured a contract for a 500-hp outfit to be installed in the ad- 
ditional plant to be constructed by the Quincy (Ill.) Gas & Electric 
Co. The Edison Illuminating Co., of Pottsville, Pa., is also about 
to extend its plant, and will put in a 250-hp boiler equipment. Two 
250-hp Heine boilers are to be installed in the electric power plant 
at the new Wabash passenger station at Pittsburg. The Marysville 
(O.) Water & Light Co. has ordered a 300-hp outfit for its plant. 

GENERATORS FOR WAR DEPARTMENT.—The Ridgway 
Dynamo & Engine Company, Ridgway, Pa., has just been awarded 
a contract for four 75-kw direct-connected generating sets by the 
War Department, through the Major of Engineers at Seattle, Wash. 
These sets are for lighting and power purposes at various Pacific 
coast army posts and are to be delivered immediately. 

G. E. MOTOR EQUIPMENT FOR JAPAN.—Eight hundred G. 
E. 54 motor equipments will be used in the cars for the Tokio Street 
Railway Company, which concern is building some 30 miles of 
electric traction system in Tokio, Japan. The power house equip- 
ment will be of 7,000-kw capacity and will be the largest electrical 
plant in the Far East. Curtis turbines will be installed. 

EQUIPMENT FOR NEW OFFICE BUILDING.—Orders are 
about to be let by the Geo. A. Fuller Company, New York, for the 
electrical equipment to be installed in the new office building under 
construction at 78 Wall and 158 Pearl Streets for the Taber Com- 
pany. There will be two 12-in. x II-in. engines direct-connected to 
50-kw generators. 

THE WATERTOWN STEAM ENGINE COMPANY is now 
installing a 400-hp compound condensing engine in Catskill, N. Y. 
It has just shipped three engines aggregating 600 hp to Trinidad, 
Col., and is now building a fourth to develop 1,000 hp arranged 
for direct connection to a 600-kw General Electric generator. 
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General Hews. 
THE TELEPHONE. 


PHOENIX, ARIZ.—The Phoenix Independent Telephone Company which 
has just been organized is now soliciting business in this city, and is endeavoring 
to get 500 subscribers. It is stated that the initial expenditure for installation 
will be about $50,000. 

LOS ANGELES, CAL.—The Pacific Coast Telephone Construction Company, 
of Los Angeles, has been incorporated with a capital stock of $25,000. The di- 
rectors are Charles F. Guthridge, Charles L. Zahn, Arthur Wright, and others. 

DAHLGREN, ILL.—The Dahlgren People’s Telephone Company has increased 
its capital stock from $5000 to $10,000. 

SHELBYVILLE, ILL.—The Duvall Mutual Telephone Company has been 
incorporated with a capital stock of $420. The directors are C. E. Kreig and 
others. 

SUMMITVILLE, IND.—The Boone Township Telephone Company has 
incorporated with a capital stock of $1000. 

PORTLAND, IND.—The Farmers’ Co-operative Telephone Company of 
Jay County has filed articles of incorporation with the Secretary of State. 
The capital stock is $15,000. W. H. Harkins, Suphus Straley, E. W. Polly 
and others are the incorporators. 

ST. JOHN, KAN.—The Albany Telephone Company has been incorporated 
with a capital stock of $840. 

BARNARD, KAN.—The Barnard Telephone Company has been incorporated 
with a capital stock of $5000. 

DELPHOS, KAN.—The Rural Telephone Company has been incorporated 
with a capital stock of $3400. 

HOXIE, KAN.—The Sheridan Telephone Company has been incorporated 
with a capital stock of $2000. 

MAHASKA, KAN.—The Mahaska Telephone Association has been incor- 
porated with a capital stock of $3500. 

CHAPMAN, KAN.—The Chapman Mutual Telephone Company has been 
incorporated with a capital stock of $5000. 

EUREKA, KAN.—The Greenwood County Telephone Company has been 
incorporated with a capital stock of $33,000. 

LOUISVILLE, KY.—The London and East Bernstadt telephone companies, 
connecting Clay and Laurel counties, have been consolidated, with a capital 
stock of $14,000. 

BREAUX BRIDGE, LA.—There is a movement on foot in this town to or- 
ganize an independent telephone company. It is proposed to operate an ex- 
change here and build toll lines to St. Martinville, and other points in the 
parish. 

CASCO, ME.—The Casco Telephone Company has been organized with a 
capital stock of $10,000. The officers are: President, Richard Cook; treasurer, 
Herman L. Cook. 

WATERTOWN, MINN.—The Watertown Telephone Company has filed ar- 
ticles of incorporation, the capital being $25,000. The officers are: President, 
F. A. Barth; vice-president, G. F. Peterson; secretary, G. E. Halgren; treas- 
urer, R. J. Burke. 

SENECA, MO.—The Seneca Telephone Company has applied to the city 
for an extension of its franchise for 20 years. 

LINCOLN, NEB.—The Western Telephone Company has been incorporated 
with an authorized capital stock of $1,000,000. The incorporators are Charles 
J. Bills, Mark Woods, George J. Woods, Frank H. Woods and Thomas H. 
Ewing. The company intends to construct long-distance lines to make connec- 
tions with the independent system in Lincoln. One line has been constructed 
already, the wires running from Lincoln to Havelock, and there connecting 
with the Plattsmouth Company that has run its wires to this town. Five other 
long distance lines are projected. One is to Nebraska City; another taps the 
southeast section of the State and runs generally in the direction of Falls 
City; a third will run for the business of Saline and Fillmore counties; the 
fourth will be in the direction of York, and the last will run to Davey, where 
the Golden Rod system is already installed. 

TRENTON, N. J.—The system of the Interstate Telephone Company between 
this city and Atlantic City has been completed, and direct telephone commu- 
nication between the two points is now possible. The line goes to Atlantic 
City by way of Philadelphia. 

ALBANY, N. Y.—The extension of the Rensselaer County Telephone Com- 
pany’s system through the city of Rensselaer is one of the future probabilities. 
Application for a franchise is now being made. The company will have con- 
nection with the Home Telephone companies of Albany and Schenectady. 

CATSKILL, N. Y.—The telephone war in this village, which was noted 
last week, has been brought to a close, the West Shore Company agreeing to 
raise its wires and thus avoid lengthy litigation if it persisted in obstructing 
the construction of the lines belonging to the Hudson River Company. 

ELIZABETH CITY, N. C.—A company has been organized to construct a 
telephone line from this place to Weeksville, a distance of 16 miles. Contracts 
for the construction work have been awarded. 

MARSHFIELD, ORE.—E. C. Drew and Ed Riggs propose to establish a 
telephone system here. 

WELLSTON, OHIO.—The Wellston Mineral & Athens Telephone Company 
has increased its capital stock from $2000 to $10,000. 

WESTMINSTER, OHIO.—The United Farmers’ Telephone Company, of 
Westminster, has increased its capital stock from $10,000 to $20,000. 

CLEVELAND, OHIO.—The United States Telephone Company, it is stated, 
is about to begin construction work, the wire alone for which will cost $160,000. 
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This work will include the new line between Dayton, O., and Richmond, 
Ind., which will give long distance connections through Indianapolis and St. 
Louis to Kansas City. Lines will be strung into Cincinnati and Wheeling, 
W. Va. 

CHARLESTON, S. C.—A commission has been issued to the Coast Line Tel- 
ephone Company, of Charleston, which will establish a telephone system on the 
coast islands. The capital stock is placed at $15,000, and the petitioners are: 
C. B. Jenkins, F. W. Towles and Julian Mitchell, Jr. 


HAMMONDSPORT, S. C.—The several rural telephone lines centering in 
Hammondsport have formed an association known as the Hammondsport Rural 
Telephone Association. The following officers have been elected: Robert 
Sherer, president, and Maurice A. Hoyt, manager. 

AUSTIN, TEX.—The Bay City & Matagorda Telephone Company, of Bay 
City, has been incorporated with a capital stock of $5000. The names of the 
incorporators are W. W. Boulden, R. H. Taylor, of Bay City, and A. W. 
McNab, of Matagorda. 

DENISON, TEX.—The Grayson County Telephone Company will make 
improvements to its system between Denison and Sherman at a cost of $50,000. 
Fifty thousand feet of cable will be purchased and the equipment will be re- 
newed and improved wherever necessary. 


GALVESTON, TEX.—It is stated that H. E. Huntington nas apnsorbed twenty- 
three additional independent telephone systems and leased lines in Texas, 
Arkansas, Indian Territory, Louisiana and Oklahoma, many of them being 
located in prominent cities, including Galveston, Houston, Dallas, Fort Worth, 
San Antonio, South McAlester, Little Rock and Oklahoma City, Okla. It is 
understood that Mr. Huntington and his associates have set aside $10,000,000 
with which to organize a rival company to the Southwestern Telephone & Tel- 
egraph Company. It is also learned upon good authority that the Southwestern 
consolidation is but a nucleus with which to initiate a telephone organization 
that will give local and long-distance service throughout the United States. 

EVERETT, WASH.—The Tualco Telephone Company has been incorporated 
with a capital stock of $1000. The names of the incorporators are F. E. Fer- 
guson, F. E. Phelps and T. W. Bennett. 

RACINE, WIS.—The Citizens’ Telephone Company has purchased a site 
in this city on which it will erect a new telephone exchange. The company 
was organized three years ago and now has 2000 subscribers. 

HONOLULU, HAWAII.—A quasi-government system of telephone has just 
been completed on the island of Molokai and is worked in connection with the 
wireless telegraph system of the Hawaiian Islands, and through that with the 
Pacific cable. The system is a sort of communal one, the people themselves 
agreeing to maintain and keep in repair the portion of the line in their respective 
districts. 





ELECTRIC LIGHT AND POWER. 





LUVERNE, ALA.—It is proposed to construct water works and an electric 
light plant at a cost of $10,000. No engineer has been selected as yet. Bids 
will be received after July 1. <A. B. Brooks is city clerk. 

NASHVILLE, ARK.—It was voted June 2 to construct water works and an 
electric light plant. 

OXNARD, CAL.—The Oxnard Light & Power Company is having plans 
prepared for an electric power house and plant. 

NORFOLK, CONN.—J. H. Roraback, of Canaan, is interested in the con- 
struction of an electric light plant on Mill River to furnish power to Canaan 
and Norfolk. 

HARTFORD, CONN.—The Hartford Electric Light Company, Hartford, 
Conn., has bought a tract of land and will erect a power plant to take the place 
of its present Pearl Street plant. The company’s Westinghouse-Parsons tur- 
bine will be removed to the new plant, and it is understood that it will install 
another turbine set of the same type, as well as increase its boiler capacity. 

MONTICELLO, FLA.—The electric lighting plant, owned by J. M. Henry, 
of this town, was destroyed by fire some time ago and has not been rebuilt. 
The town is greatly in need of a plant and the erection of a new one is now 
in contemplation. 

ALBANY, GA.—It was voted June 9 to issue $10,000 bonds for improvements 
to the water works and electric light plant. 

WOODHULL, ILL.—The Woodhull Electric Light Company proposes in- 
stalling a new dynamo and will be in the market for the same. 

INDIANAPOLIS, IND.—H. C. Hendrickson is preparing plans for a 
brick power-house for the Martinsville Light & Power Company. 

ELKHART, IND.—The Elkhart City Electric Company has been incor- 
porated, with a capital of $50,000. Incorporators: C. G. Conn, P. L. Turner 
and W. J. Gronert. 

OXFORD, IND.—The managers of the municipal electric lighting plant here 
are figuring on lighting two other small towns at a distance of 5 and 8 miles. 
Current will be transmitted at a voltage of 6600 to the most distant town and 
step-up transformers will be required. 

BOONE, IA.—It is stated that the Council will take up the matter of an 
electric light plant for the city at once. 

AFTON, IA.—It is proposed to give the municipal electric lighting plant 
in this place a general and complete overhauling. 

LOUISVILLE, KY.—The American Electric Lighting Company, of Oakdale, 
has filed articles of incorporation, the capital stock being fixed at $10,000. The 
incorporators are Charles A. Hess, Mary Rosenfield, Louis F. Otto and Thomas 
Flordon. 

BANGOR, ME.—The Underwriters’ Light, Heat & Power Company has been 
organized at Bangor, with $3,000,000 capital stock. E. T. Nealey, of Bangor, 
is president, and Frank L. Goodwin, treasurer. 
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BALTIMORE, MD.—Bids will be received by James Knox Taylor, super- 
vising architect, Treasury Department, Washington, D. C., June 27, for the 
installation of an elevator plant and electric house pumps at the U. S. Post 
Office, Baltimore. 


BOSTON, MASS.—Sealed proposals for boilers, engines, generators, cables 
and conduit for electric light and power plants will be received at the office 
of the United States Engineer, in this city, until July 11. Information can be 
obtained on application to W. S. Stanton, Lieut. Col. of Engineers. 


KALAMAZOO, MICH.—The Council has under consideration the matter 
of issuing $18,000 bonds for improving the electric plant. 

ROYALTON, MINN.—Plans and estimates are being prepared for a muni- 
cipal lighting system, and the matter will be submitted to a vote of the people. 


CHISHOLM, MINN.—The Chisholm Light & Power Company has filed 
articles of incorporation, the capital stock being $20,000. The incorporators are 
Nils Anderson, of Virginia, Henry A. Liedel and Daniel D. Crowley, of this 
city. Duluth will be the principal place of business. 


BOONEVILLE, MISS.—Business men of this place have organized a com- 
pany to establish an electric light plant and telephone system. A franchise 
has been granted and application for a charter for the new company will now 
be made. Contracts for the building will be let. 

HOBOKEN, N. J.—After a lively meeting of the city council a few even- 
ings ago the contract for street lighting was awarded to the United Electric 
Company at $100 per light per year. A joint committee from the Taxpayers’ 
Association and the ,Hoboken Innkeepers’ Association urged the mayor to 
withold his signature and veto the contract, asserting that they could produce 
independent bidders if the bids were readvertised for and guaranteeing to make 
a much lower bid than $100 per light. As the committee refused to divulge any 
of the names of these proposed bidders, the mayor announced that he would 
sign the contract. 


NORTH ELBA, N. Y.—The Ausable Valley Light, Heat & Power Com- 
pany, of North Elba, has been incorporated with a capital stock of $30,000. The 
directors are Wallace Murray, P. A. Gould, A. K. Botsford, of Saranac Lake. 


SAG HARBOR, L. I., N. Y.—A proposal to construct an electric light sys- 
tem and issue bonds in the sum of $24,000 to pay for the same was defeated 
at a special corporation meeting on June 9. This is the third time that the 
question has been before the people. 


ROCHESTER, N. Y.—Papers were filed in two suits on June 10, to prevent 
the projected merger of the Rochester Gas & Electric Company, the Rochester 
Railway Company and the Rochester Light & Power Company. The plaintiffs 
in each case are minority stockholders in the Rochester Gas & Electric Com- 
pany. The complainants claim that the proposed merger is unlawful and 
against public policy. At a meeting of the stockholders of the Rochester Gas 
& Electric Company the proposition to consolidate with the Rochester Light & 
Power Company was ratified. 


LEXINGTON, N. C.—It was voted June 7 to issue $60,000 bonds for the 
construction of water works and an electric light plant. J. L. Peacock is 
City Clerk. 


WILSON, N. C.—The Wilson Light & Power Company, of Wilson, has been 
incorporated, with a capital of $125,000, by J. C. Hales, B. T. Lane, Claudius 
Aycock, and others. 

SALEM, OHIO.—The Salem Light & Power Company has been incorporated 
with a capital of $10,000, by J. S. Khinefelter, J. G. Wilson, C. M. Wilson, 
and others. 


MASSILLON, OHIO.—Bids will be received July 9 by the Board of Trustees 
of Massillon State Hospital at the office of F. L. Packard, architect, Columbus, 
for furnishing and erecting in the power-house at said hospital a 450-hp engine, 
two 350-hp boilers, one 300-kw generator and a switchboard. Address H. 
C. Eyman, M. D., secretary. 


READING, PA.—A bill calling for a special election to obtain the assent 
of voters for a $200,000 loan for a municipal electric light plant was defeated 
in the Select Council. 


MAHANOY CITY, PA.—Application has been made by Harrison Ball and 
John I. Mathias, of Mahanoy City; T. D. Jones, of Hazleton, and others, for 
a charter for the Economy Light, Heat & Power Company. 


CHATTANOOGA, TENN.—The City Council has agreed to issue $1,000,000 
bonds for the purpose of constructing an electric light plant to be operated by 
water power. The plant will be erected and controlled by private parties, who 
will pay the city 5 per cent. for the use of the capital to be derived from float- 
ing the bonds, upon which the city will pay interest. The city reserves the 
right to purchase the plant at the expiration of 50 years, and during the 
existence of the contract is given 500 free lights. 


SHERMAN, TEX.—The Sherman Gas & Electric Company has been incor- 
porated with a capital of $200,000. J. F. Strickland, Dallas, is one of the 
incorporators. 


EL PASO, TEX.—The Mimbres River Water Company has been incor- 
porated for the purpose of carrying on the business of a water company, and 
construct electric light and power plants for supplying electric lights and power 
for domestic and public uses in the city of El Paso and other communities: 
capital, $2,000,000. The principal place of business is Albuquerque, N. M. 
Incorporators: Geo. W. Delamater and Jas. S. Delamater, of Pittsburg, 
Pa.; Allan G. Kennedy, of Santa Fe, N. M. and Edw. L. Medler, of 
Albuquerque, N. M. 


BRANDON, VT.—At the annual meeting of the Neshobe Electric Light 
Company, which was held here recently the directors elected officers as fol- 
lows: President, Dr. O. C. Baker; vice-president, Charles Dewey; treasurer, 
George H. McLeod. 


SNOHOMISH, WASH.—The plant of the Cascade Cedar Company was 
completely destroyed by fire, the loss being $6000. The company has secured 
temporary equipment pending the rebuilding of the plant. 
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THE ELECTRIC RAILWAY. 


SAN FRANCISCO, CAL.—San Francisco and San Jose capitalists have 
been granted a franchise by Secretary of the Interior Hitchcock to build an 
electric railway into the Yosemite National Park. This is the first franchise 
ever granted by the Government for an electric railway into any Government 
reservation. Stations are to be constructed every 10 miles. 


AUGUSTA, GA.—The stockholders of the Augusta & Elberton Railroad 
have authorized an issue of first mortgage gold 6 per cent. bonds, $10,000 per 
mile, or a total issue of $750,000. Fred T. Lockhart, secretary and treasurer of 
the company, says the construction of the line will now soon begin. 


MONTPELIER, IND.—The Portland, Montpelier, Warren & Huntington 
Traction Company has organized by electing the following-named officers: 
James West, president and general manager; Scott Mills, vice-president; D. A. 
Williamson, secretary; Levi Huffman, treasurer; George Champe, of Toledo, 
chief engineer. The final survey of the road will be begun at once, and sev- 
eral agents will be put to work buying the right of way preparatory to imme- 
diate construction. 

INDIANAPOLIS, IND.—The annual meeting of the stockholders of the 
Indianapolis Traction & Terminal Company was held here Wednesday, 
June 8. The only change was that in the election of John J. Appel to succeed 
James M. Jones as second vice-president of the company. Mr. Jones re- 
signed recently. His place as assistant general manager was not filled. The 
officers are Hugh J. McGowan, president; H. P. Wasson, first vice-president; 
John J. Appel, second vice-president, and W. F. Millholland, secretary and 
treasurer. 


SIGOURNEY, IA.—Twenty-five hundred dollars has been raised and a board 
of directors selected for a company which proposes to construct an electric 
interurban railway from Sigourney to Newton. The board of directors is as 
follows: C. B. Holmes, of Chicago, president: H. G. Brown, Thomas Kelly, 
J. W. Lesan, and others. 

PADUCAH, KY.—Word is received here of the financing in New York of 
the Kentucky & Ohio River Electric Railway, which plans to build from 
Paducah to East Cairo, Ky.; thence possibly across the river to Cairo, Ill. J. J. 
Freundlich, of Paducah, and W. H. Paul, of East St. Louis, are interested. 


GULFPORT, MISS.—Col. J. T. Jones, of this place, who is interested in the 
electric railway now under construction here, says the line will most likely 
be built to Biloxi, Missisissippi City and Pass Christian. Financial interests re- 
cently looked into such a proposition, and are said to be willing to ‘put up the 
money. 

WILLIAMSTOWN, MASS.—The Hoosac Valley Street Railway Company 
has completed the plans for the new line from the Williamstown station to the 
Vermont line. 

ST. PAUL, MINN.—It is reported that St. Paul men, among whom is Pres- 
ident A. B. Stickney, of the Chicago Great Western road, are considering 
a proposition to build an electric railway in Minnesota, to run south from St. 
Paul to Rochester, linking a number of small towns. 

SYRACUSE, N. Y.—The Syracuse Rapid Transit Railway Company plans 
the construction of another belt in the West End. A franchise application 
has been presented to the Council asking for permission to lay tracks in seven 
streets. 


PATCHOGUE, N. Y.—The South Shore Traction Company is soon to apply 
to the Railroad Commissioners for permission to build its line. The line will 
extend from the New York line at Central Avenue, Jamaica, to the Connecticut 
River at Brookhaven, a distance of 60 miles, a considerable portion of which 
will be over private right of way. The following are directors for the first year: 
R. Lee Slingluff, A. C. Hume, James A. Hawes, S. H. Thompson, F. D. Shaffer, 
Samuel Worthington, Edward Phillips, Charles Hall Davis, C. G. Perrott. 
James F. Heyward, formerly connected with the electric railways of Balti- 
more, is interested in the company as a stockholder. 


STEUBENVILLE, OHIO.—The Steubenville & Canton Railway Company 
has been incorporated, with a capital stock of $10,000, to build an electric 
railway from Steubenville to Canton, there to connect with the electric rail- 
way to Cleveland. The incorporators are Howard H. Smith, Elmer E. 
Francy, Thomas H. Loomis, Sheridan B. Pyle, James Carl Bibber. 


CINCINNATI, OHIO.—The owners of the Cincinnati Interurban Railway 
Company, operating between Cincinnati and Hamilton, are planning extensive 
improvements to the portion of the road south of Carthage, in order to make 
it possible to run the large interurban cars into Cincinnati without change. 


POTTSTOWN, PA.—After a fight to enter the borough, lasting over a year, 
the Pottstown & Reading Street Railway Company has finally been granted 
a franchise by the Council. 


JERSEY SHORE, PA.—The newly chartered Jersey Shore-Antesfort Rail- 
way Company has secured a site in this place for a power house. The capital 
stock is $30,000 and the steam road act, under which the company is chartered, 
gives it the right to carry freight. 


BRADFORD, PA.—A special meeting of stockholders of the Bradford Elec- 
tric Street Railway Company, and the Olean, Rock City & Bradford Railway 
Company, will be held in this city July 29 for the purpose of voting on an 
increase of the companies’ indebtedness. 

WAYNESBORO, PA.—Surveys have been completed to Pen-Mar of the 
proposed Catoctin & Meyersville Electric Railway. Connections will be made 
at Pen-Mar with the Chambersburg, Newcastle & Waynesboro line. The line 
as surveyed for the Catoctin & Meyersville road runs from the Frederick- 
Middletown line at Myersville, to Pen-Mar Station, Western Maryland Rail- 
road, a distance of 22 miles. The incorporators of the new road have elected 
the following officers: J. H. Maugans, president; A. H. Hauver, vice-president; 
H. M. Warrenfeltz, secretary; Chas. U. Grossnickle, treasurer. 

HOUSTON, TEX.—Surveys are now being made for the proposed electric 
railway between Houston and Galveston. Col. Slosson, of Houston, is the 
chief promoter. 
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NEW INDUSTRIAL COMPANIES. 





THE DOSSERT ELECTRICAL APPLIANCE COMPANY, of New York, 
has been incorporated with a capital stock of $5000. The directors are: W. F. 
Blake, Sound Beach, Conn.; James C, Minehan, Albany, and J. E. Calder, 
New York. 


THE DAVID ELECTRIC LIGHT COMPANY, of Alton, IIl., has been in- 
corporated with a capital stock of $2000. The company will conduct a busi- 
ness of electrical construction. The incorporators are: C. B. Davis, B. C. Davis 
and C. E. Whitney. 


THE AUTOMATIC ELECTRIC PUMP COMPANY, of Davenport, Ia., 
has been incorporated with a capital stock of $30,000. The officers of the 
company are: President and treasurer, Henry Brehmer; vice-president, William 
J. Pugh, and secretary, F. J. Peto. 





LEGAL. 


RESPONSIBILITY FOR ACCIDENT.—In the suit of Wendler vs. the 
Red Wing Gas & Electric Company, the Supreme Court of Minnesota has held: 
1. The doctrine that the master is not in law bound to instruct an employe as to 
special dangers incident to the employment if such information is fully within 
his knowledge, reaffirmed. 2. Certain evidence adduced at the trial fails to 
show prima facie that an injury was inflicted upon appellant by the negligence 
of respondent in failing to furnish and maintain proper electrical appliances 
in conducting its electric light plant, or from failing to keep the same in a 
safe condition. 


BELL WESTERN-UNION ROYALTIES.—Special Master Everett W. Bur- 
dett has started hearings in the American Bell Telephone-Western Union Tel- 
egraph Company royalty suit, in accordance with the degree of Judge Colt, 
of the United States Circuit Court, as of Feb. 3, 1904, ordering the American 
Bell Telephone Company to furnish an accounting to determine to what extent 
it is obliged to the Western Union Telegraph Company for failure to turn over 
for 17 years 20 per cent. of stock and dividends it received from sub-com- 
panies, in addition to 20 per cent. of the cash rentals. The rental and royalty 
contract was made between these companies in November, 1879. The amount 
involved is between $2,000,000 and $4,000,000. In return for these royalties 
and rentals the Western Union agreed to go out of the telephone business, and 
turned over all its telephone property to the Bell Company, the latter also 
agreeing not to interfere with the telegraph business, 


GRANT OF RIGHTS IN STREETS.—The Supreme Court of Nebraska in 
the appeal by the Nebraska Telephone Company to prevent the city of Fre- 
mont from destroying its poles and wires, has sustained the lower court and has 
ruled: 1. When a city ordinance prescribes that permission to occupy the streets 
by a public service corporation shall be obtained with the consent of the 
mayor and council, such consent is sufficiently proved by an entry in the records 
of a meeting of the council, presided over by the mayor, reciting that a motion 
granting it was offered by a member and adopted; there being nothing to in- 
dicate that the mayor dissented. 2. Forfeiture of the franchises and ease- 
ments of a public service corporation in the streets can be declared and enforced 
only by a court of competent jurisdiction. The city claiming a forfeiture can- 
not be a judge in its own cause, or invade the privileges or destroy the property 
of such a corporation in the absence of judicial warrant for so doing. 


CHARGES AGAINST PATENT OFFICE.—In the matter of the charges of 
Thomas A. Edison against two examiners in the Patent Office, in connection 
with the grant of letters-patent for an electrical invention by Ernest W. 
Jungner, the Secretary of the Interior has approved an opinion rendered by 
Assistant Attorney General Campbell. The opinion holds that nothing is shown 
in Mr. Edison’s petition that involves any cause for the exercise of supervisory 
authority at the hands of the Secretary, and for that reason the Secretary is 
advised that the Commissioner of Patents should be left to his own discretion 
in dealing with the case. The transfer of the examiners from one division to 
another is recommended by Acting Commissioner Moore, of the Patent Office. 
Mr. Edison charged “incompetence, neglect of duty and maladministration 
of office in connection with the grant of a United States patent to Ernest W. 
Jungner for reversible galvanic battery, No. 738,110, dated September 1, 1903.” 
The findings of Acting Commissioner Moore were that there was absolutely no 
evidence of malfeasance or intentional wrongdoing on the part of the examiners. 


INJURY THROUGH NEGLIGENCE.—In the appeal of Baries vs. Louis- 
ville Electric Light Co., for personal injury, the Court of Appeals of Kentucky 
has reversed the verdict of the lower court for the defendant on various 
grounds as follows: 1. Under Code Civ. Prac. § 341, providing that a new trial 
shall not be granted on account of the smallness of the damage in an action 
for an injury to the person or reputation, nor in any other action in which the 
damages equal the actual pecuniary injury sustained, a verdict and judgment 
for one cent for personal injuries resulting in loss of time worth about $800 
may be reversed. 2. Plaintiff in a personal injury action alleged that he had 
been and was unable to do any kind of work. The evidence showed that the 
time lost by him in consequence of his injury would equal more than $800. 
The jury gave him a verdict of one cent. Held that, as he had not pleaded 
special damages, he was not entitled to a reversal. 3. A verdict of one cent 
for a personal injury consisting of a withered arm, from which plaintiff appeals, 
will be treated by the Court of Appeals, in considering the errors alleged, as 
one for appellee. 4. An electric light company, whose failure to properly in- 
sulate its wire on a building results in injury to a house painter at work 
thereon, is not relieved from the consequences of its negligence because the 
painter’s employer knew that the company desired to cut the wire when that 
portion of the building was to be painted, or because there was a custom that 
contractors should notify the company when working on houses to which its 
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wires were attached so they could be cut, though the company. received no 
notice in this instance. 5. Where an electric light company had actual notice 
that house painters were at work on a building to which its wires were attached, 
evidence of a custém to give it notice of the fact so the wires could be cut 
is inadmissible in an action by a painter for injury from a defectively insulated 
wire. 6. The improper admission of evidence in a house painter’s action against 
an electric light company for injuries from a defectively insulated wire on the 
building he was painting, that a custom existed to notify the company that 
painters were at work so its wires could be cut, is ground for reversal. 








PERSONAL. 





MR. C. T. YERKES has sailed again for England to watch his London under- 
ground electric railway enterprises. 

MR. JOHN A. HEANY has been awarded the John Scott medal of the 
Franklin Institute, for his magnetic-clutch arc lamp. 

MR. H. BEVIS, director of the General Electric Company, Ltd., of London, 
is again in this country on one of his frequent trips. 

MR. J. M. ANDERSON, of the Albert & J. M. Anderson Manufacturing 
Company, Boston, Mass., was in New York this week. 

MR. JOHN G. EMERY, manager of the Shaw Electric Crane Company, 
Muskegon, Mich., was on a visit to New York for a few days last week. 

MR. J. F. FAIRMAN, author of “Telephone Wiring,”’ now in press, has ac- 
cepted a position with Waterbury & Company, New York City, in their elec- 
trical sales department. 

MR. ERNST J. BERG, of the General Electric Company, was married week 
before last to the daughter of Hon. Morgan J. O’Brien, Justice of the New 
York State Court of Appeals. 

MR. F. P. THORP, who has been representing the Power & Mining Machin- 
ery Company at Boston, Mass., is now in charge of the Pittsburg offices of 
that company located in the Farmers’ Bank Building. 

MR. F. W. PARDEE, who for some time had charge of the telephone de- 
partment of the Chicago Writing Machine Company, has accepted the position 
of general manager with Frank B. Cook, of that city. 

PROF. W. HALLOCK is to lecture on the influence of radium and other 
radio-active substances on ionization and the conduction of electricity in gases, 
with illustrations, during the fifth summer session of Columbia University, 
which will begin July 6. 

MR. H. D. WALBRIDGE has been elected president of the Rochester, N. 
Y., Gas & Electric Company in the place of Mr. G. W. Archer, and will have 
associated with him in the management, it is said, Mr. W. M. Eaton, formerly 
general manager of the Grand Rapids Gas Light Company. 

MR. FRANK B. COOK returned recently from a trip to the Black Hills, 
where he had been looking after his interests in the Deadwood Home Telephone 
Company, which he owns. He reports the company in a flourishing condition. 
Mr. Cook returned by way of Omaha, Council Bluffs and Des Moines. 


MR. FRANCK Z. MAGUIRE made a demonstration before the Royal Societv 
last year of the Cinematograph in application to travel, engineering, plant 
growth, cloud effects, etc., and has just issued in pamphlet form his remarks 
directing attention to interesting features of this work, and its possibilities. 

MR. E. B. SWINDEN, of the Montevideo firm of Swinden & Acosta y 
Lara, which concern is a considerable handler of Yankee electrical supplies, 
machine tools, etc., is now on a short visit to the United States. He may be 
reached by addressing the New York banking house of H. B. Hollins & Co., 


15 Wall Street. 

MR. H. J. M. ELLIS, of H. J. M. Ellis & Company, New York, is now on 
a visit from Singapore for the purpose primarily of making arrangements with 
American manufacturers of electrical equipment, supplies, machine tools, etc., 
to represent their interests in the East Indies. Mr. Ellis intends to sail for 
Singapore on July 2. 2 

MR. GEORGE E. WILLARD, of the Syndicate of American Manufacturers, 
24 South William Street, which concern conducts a considerable business in 
electrical equipment, supplies, etc., for the South American markets, is about 
to leave on a trip to the Argentine Republic and the west coast of South Amer- 
ica. He expects to be absent fully six months. 

MR. R. CRAWFORD has been promoted from superintendent to general 
manager of the Stamford, Conn., Gas & Electric Company, and Mr. G. B. 
Leland has been appointed superintendent in his place. Mr. Crawford is 
also devoting time to the Oven Equipment & Manufacturing Company, a 
new concern which is making a specialty of gas burners for enameling ovens 
and core ovens; also for all special heating work. 

MR. GUSTAF L. OBERG, secretary and general manager of the Shanghai, 
China, Mutual Telephone Company, is spending several weeks in the United 
States on his way to a short visit to his former home in Sweden. The Shang- 
hai exchange has grown so rapidly that plans have been prepared for a large 
new building which will be equipped with new exchange apparatus, including 
a 30,000-station switchboard. During his stay in this country Mr. Oberg has 
visited some of the most recent exchanges, and it is quite probable that the 
equipment for the new exchange will be purchased in this country. 

MR. G. MARCONI made but a short stay here and has sailed again for 
Europe. Before leaving he stated that the Cape Cod station would be opened 
very soon for the receipt of wireless messages for the Cunard Line steamers 
from Boston, as well as the other steamships of the trans-Atlantic fleet. During 
his return voyage Mr. Marconi will equip the Kaiser Wilhelm with his new 
receiving apparatus. Discussing the reported intent of the United States Gov- 
ernment to control wireless telegraphy in the United States, Mr. Marconi said 
he felt no uneasiness or apprehension as to such action and expressed the 
opinion that no attempt would ever be made to carry out the reported plan. 
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Trade Hotes. 


COLUMBIA LAMPS are the subject of some very pretty and tasteful 
“dodgers” and folders issued by the Columbia Incandescent Lamp Company, 
of St. Louis. 


THE EMPIRE ELECTRIC SUPPLY COMPANY, of Chicago, reports a 
large demand for Yost sockets, of which it carries a large and complete stock 
for prompt delivery. 


BULLOCK BULLETIN.—Bulletin No. 1020 of the Bullock Electric Mfg. 
Company is devoted to multipolar motors and generators. The first section 
of the book illustrates the various parts in complete detail, and the latter part 
gives a number of engravings of plants that have been installed. 


THE TETER-HEANY DEVELOPING COMPANY, York, Pa., has opened 
business in manufacturing wire insulated with its fireproof insulation. Its 
product has already met with widespread approval and success, and in conse- 
quence of the demand it has begun to enlarge its plant at York. 


MR. HORACE F. RUGGLES, 106 Wall Street, New York City, has secured 
a large Cuban contract for sugar machinery which will be electrically operated. 
He is figuring gn a substantial contract for a sugar plant to be installed in 
Porto Rico, in which electrical machinery will play an important part. 


NERNST LAMP COMPANY.—The Chicago office of the Nernst Lamp Com- 
pany, in charge of A. E. Fleming as district manager, has been removed from 
638 National Life Building, La Salle Street, to 99 E. Lake Street. The new 
offices are larger and better equipped in every way to care for the increasing 
business of the company in that locality. 


TELEPHONE SUPPLIES.—Bulletin No. 12 of the Empire Electrical Sup- 
ply Company, 55 W. Jackson Boulevard, Chicago, illustrates a large number of 
telephone instruments and small types of: switchboards. Particular stress 
is laid upon the “Empire No. 15” receiver, which is claimed to be the most 
efficient, sensitive, serviceable receiver made. 


B. F. STURTEVANT COMPANY announces the removal of its entire plant 
from Jamaica Plain to Hyde Park, Mass. The new plant has nine acres of 
floor space and is equipped throughout with the most modern appliances for the 
manufacture of the well-known Sturtevant products: blowers, engines, motors, 
economizers, forges, steam heating, ventilating and drying apparatus, etc. 


NORTHERN ELECTRICAL MFG. COMPANY, of Madison, Wis., has is- 
sued a very neat little leaflet or folder devoted to sawmill practice. One pic- 
ture in it shows an Italian sawmill of the primitive type—two men sweating 
over a beam with a hand saw, and two other pictures show a northern spherical 
motor driving a swing cut-off saw and a Fay buzz saw. The contrast makes 
a good resetting of an old saw. 


LAMBERT SCHMIDT TELEPHONE MFG. COMPANY, of Weehawken, 
N. J., shows in its catalogue No. 11 on interior telephones an interesting va- 
riety of apparatus for private and intercommunicating telephone purposes. 
All its telephones for this work are equipped with special long-distance cart- 
ridge type transmitted and double-pole receiver, and work on its patented 
central energy circuit, which requires but one bank of batteries. 

AN INCANDESCENT LAMP that can stand up under the jolts and jars 
and hard knocks of street car service is a rare article and few are the fac- 
tories that can produce it. The Electric Appliance Company, of Chicago, how- 
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’ ever, claims to have a lamp fitted for this strenuous service and as proof of its 


statement the company points with pride to the many large traction companies 
throughout the country which have adopted the Packard railway lamp. 


PELTON WATER WHEELS.—The Pelton Water Wheel Company, San 
Francisco, informs us that it was awarded the contract for the water wheels for 
the North Mountain Power Company of that city. The statement in our is- 
sue of June 11 that the contract had been given for Stillwell-Bierce wheels 
was an error. The Pelton Company will furnish two double wheel Pelton units, 
for direct connection to 750-kw, 500 r.p.m., alternators, the wheels to operate 
under a 600-foot head. 


THE F. BISSELL COMPANY, Toledo, Ohio, has added to its* list of 
specialties, novelty potheads, sleeves, terminal heads, etc., for telephone cable 
work. This business has been purchased outright from the New Haven Com- 
pany, the transfer including all patents, special machinery, good will and mer- 
chandise, finished and unfinished. The Bissell Company announces that, ow- 
ing to its very advantageous location and special additional facilities, it will 
be in much better position to serve the trade promptly and satisfactorily. 


GARTON LIGHTNING ARRESTERS are the theme of catalogue No. 40, 
recently issued by the Garton-Daniels Company, of Keokuk, Ia. A large part 
of this handsome pamphlet is devoted to a discussion of the principles of the 
subject and the successful manner in which the company’s system has been 
worked out as a preventive and cure of lighting and other “strikes” of a high 
voltage character. The Garton arrester and its application are clearly illus- 
trated, as well as kicking coils and other details. It is a most interesting 
summary of the subject. 


“NORBITT” TEMPORARY SOCKETS.—At the Elks’ convention, to be 
held in Cincinnati, July 8 to 25, there will be used nearly 30,000 ‘‘Norbitt” 
porcelain temporary sockets for decorative purposes, illuminating the streets 
for thirty-seven blocks. Oven 500 ‘‘Norbitt” temporary sockets will also be 
used in making a huge American flag, which is to be hung over Government 
Square. These handy little devices, which can be installed in a very few 
moments without scraping the insulation from the wire, are manufactured by 
the Crouse-Hinds Company, of Syracuse, N. Y. 


ABNER DOBLE COMPANY, of San Francisco, engineers, manufacturers 
of tangential water wheels with needle regulating nozzles, cealers and manu- 
facturers in iron, steel and metals, announce the organization of its consulting 
engineering department, in charge of Mr. Robert McF. Doble, who has had con- 
siderable experience in the design, construction and operation of high head 
hydro-electric power plants and long distance power transmissions. Abner 
Doble Company is now prepared to take entire charge of the design and con- 
struction of power plants, pumping plants and other engineering work. 


UNIVERSAL ELECTRIC COMPANY.—A new organization known as the 
Universal Electric Company, jobbers in everything electrical, has opened 
general sales offices in the Ellsworth Building, 353 Dearborn Street, Chicago, 
Ill. Its executive officers are F. C. Royal, president, and F. B. Kavanaugh, 
secretary and treasurer. Mr. Royal is a well-known Chicago business man, 
having been connected with the Nelson & Morris packing house for a number 
of years, while Mr. Kavanaugh was formerly with the Sterling Electrical Mfg. 
Company, Warren, Ohio, and late with the Brilliant Electric Company, Cleve- 
land, Ohio. The new company is the Northwestern distributer for the Bril- 
liant Electric Company, of Cleveland, Ohio, makers of the Universal tipless 
incandescent lamps. In addition to this product it will job a full line of arc 
lamps, fans, motors, generators, telephone systems, etc., as well as several 
special lamp accessories. 
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UNITED STATES PATENTS ISSUED JUNE 14, 1904. 


[Conducted by Rosenbaum & Stockbridge, Patent Attys., 140 Nassau St., N. Y.] 


762,279. TELEPHONE LAMP-JACK; Henry P. Clausen, Chicago, Ill. App. 
filed Oct. 12, 1901. (See page 1198.) 


762,297. THIRD RAIL INSULATOR; Henry L. Fritze, Jersey City, N. J. 
App. filed Oct. 27, 1903. Details. 


762,318. CONDUCTOR AND COLLECTOR FOR ELECTRIC RAILWAYS 
OR TRAMWAYS; Donald Kempt, Buenos Ayres, Argentina. App. filed 
March 11, 1903. A number of sharp-edged disks run in the groove of a 
third rail to take off the current. 


762,319. CONTACT BOX AND CONDUCTOR FOR ELECTRIC RAILWAYS 
OR TRAMWAYS; Donald Kempt, Buenos Ayres, Argentina. App. filed 
Sept. 23, 1903. Details. 


ELECTRIC SIGNAL; Wm. D. Marks, Westport, N. Y. App. filed 


762,331. I : 
Details of a block signal system. 


March 12, 1903. 


762,336. SIGNALING _APPARATUS FOR _TELEPHONE-SWITCH- 
BOARDS; Frank R. McBerty, Evanston, and James L. McQuarrie, Chi- 
cago, Ill. App. filed Feb. 20, 1902. (See page 1198.) 


SIGNAL FOR TELEPHONE SWITCHBOARDS; Frank _R. Mc- 


62, , 
a App. filed July 


Berty, Evanston, and James L. McQuarrie, Chicago, II. 


2, 1902. (See page 1198.) 

762,338. RELAY; Frank R. McBerty, Evanston, Ill. App. filed Oct. 27, 
1902. (See page 11098.) 

762,341. EARTH OR GROUND WIRE ATTACHMENT; Joseph J. O’Con- 


nel, Chicago, Ill. App. filed March 10, 1904. A spring bracket is bound 
to a water or gas pipe by turns of the conductor to be grounded and extra 
tension or strain is put upon the turns to perfect the contact by a screw 
working through the bracket and against the pipe. 

762,358. ELECTRIC METER; William Stanley, Great Barrington, Mass. App. 
filed Dec. 6, 1901. While an oscillating needle is approaching the medial 
line of its oscillation, the magnetic field is increased independently of 
variations in the load which determines the normal working field. 


762,364. TELEPHONE-CALL INSTRUMENT; Edward W. E. Tompson, 
Brookline, Mass. App. filed May 18, 1903. (See page 1198.) 








ELECTRIC SIGNALING SYSTEM; Samuel M. Young, New York, 
, App. filed Jan. 19, 1903. A system in which the cars are moved by 
direct current and the signals by an alternating current, the latter being 
transmitted along the conductors conveying the direct current and inter- 
ference being avoided by the use of properly disposed reactance coils. 


762,379. TROLLEY WHEEL; John S. Briggs, Los Angeles, Cal. App. filed 
\pril 25, 1903. In the tread of the wheel, a spring is wound to give 
yielding contact with the wire to avoid arcing. 


762,370. 


762,391. TELEPHONE FIRE-ALARM SYSTEM; William L. Denio, Roches- 
ter, N. Y. App. filed May 11, 1903. (See page 1198.) 
SYSTEM OF MOTOR CONTROL; George H. Hill, Glenridge, N. 


762,409. 

. App. filed Nov. 3, 1903. A motor control system in which the power- 
actuated switches are automatically operated in succession and in which 
the progression may be stopped at any desired point; a master controller 
is used and the motorman can operate at any speed he desires independently 
of the automatic progression. 


762,410. SAFETY APPARATUS FOR USE WITH OVERHEAD ELEC- 
TRIC CONDUCTORS; Herbert F. Hill, London, England. App. filed 
June 10, 1903. A omnes wire is supported adjacent to a trolley wire 
and the latter carries brackets arranged to come in contact with the 
grounding wire in case the trolley wire unduly sags or breaks. 


762,425. ELECTRICAL BATTERY; John Roger Lord, San Francisco, Cal. 
App. filed June 5, 1903. (See page 1198.) 

762,430. ELECTROMAGNETIC SIGNAL; 
and Frederick H. Loveridge, Chicago, Ill. 
page 1198.) 

762,432. SUPERVISORY SIGNAL FOR TELEPHONE SWITCHBOARDS; 
James L. McQuarrie, Chicago, Ill. App. filed May 9, 1902. (See page 1198.) 


762,503. ELECTRIC ARC LAMP; Gesa Szuk and Wenzel Hackl, Budapest, 
Austria-Hungary. App. filed June 3, 1903. Details. 


762,535. ELECTRIC PLUG OR SOCKET EXTENSION; Wm. H. Kelsey 
Cambridge, Mass. App. filed Oct. 9, 1902. A block of insulating material 
having a plurality of openings therein containing the parts of lamp sockets 
or receptacles whereby a number of lamps may be connected with a single 
plug. 


Frank R. McBerty, Evanston, 
App. filed May 9, 1902. (See 








| 
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762,571. SWITCH PLATE; John Alexander, Hartford, Conn. App. filed Oct. 
29, 1903. The plate is cheaply made by electro-depositing a hard metal 
face upon a cheap metal body. 

762,620. PUMP CONTROLLER SYSTEM; Authur C. Eastwood Cleveland, 
Ohio. App. filed Feb. 13, 1903. A magnetic clutch is placed between the 
motor and the pump, so that the motor may be run continuously and the 
pump connected when necessary. 

762,621. MAGNETICALLY OPERATED SWITCH; Arthur C. Eastwood, 
Cleveland, Ohio. App. filed July 27, 1903. Details. 

762,622. MAGNETIC CLUTCH; Arthur C. Eastwood, Cleveland, Ohio. App. 
filed March 5, 1904. A series of plates alternately carried by the two 
clutch members, provided with an arrangement of wedges to take up the 
wear, a coil supplying the necessary magnetism to bring the plates into 
frictional contact. 

762,623. MAGNETIC CLUTCH; Arthur C. Eastwood, Cleveland, Ohio. App. 
filed April 1, 1904. The two magnetic members together form one clutch 
member and clamp between them the edge of the other clutch member, the 
latter not being in the magnetic field. 

762,628. APPARATUS FOR PROMOTING FLOW OF OIL AND GAS IN 
WELLS; Fulton Gardner, Chicago, Ill. App. filed Jan. 25, 1904. A num- 
ber of electric heaters arranged to be placed at intervals in a well and 
connected on one circuit. 

762,644. ELECTRIC KEY SELECTING AND STRIKING MECHANISM; 
Andrew J. Leonard, Denver, Colo. App. filed Feb. 21, 1902. A number 
of comparatively small magnets are used to select the key to be operated, 
while a single large magnet accomplishes the striking of any selected key. 


762,669. INSULATED RAIL JOINT; George A. Weber and Percy: Holbrook, 
New York, N. Y. App. filed Nov. 13, 1903. An insulated rail joint, com- 
prising the meeting ends of pairs of rails, with a plurality of longitudinally- 
extending filling blocks arranged side by side between the rails, and bolts 
for securing the parts of the joint together. 


762,671. AUTOMATIC POTENTIAL REGULATOR; Wn. S. Andrews, Sche- 
nectady, N. Y. App. filed Oct. 1, 1902. The invention consists of a mul- 
tiple pole switch having a plurality of pairs of stationary contact seg- 
ments, a movable arm carrying a single pair of contacts adapted to bridge 
each pair of stationary segments in succession and terminals connected 
with the contacts on the arm and adapted to be connected with a volt- 
meter. 


762,675. MULTIPLE POLE VOLTMETER SWITCH; Charles C. Badeau, 
Giicaectaly, N. Y. App. filed July 27, 1901. The connector is used be- 





762,752.—Apparatus for Magnetic Separation. 


tween cars and the male and female parts are so constructed that, it is 
impossible to connect together any except the terminals of the same circuit. 

762,684. CONNECTOR; Frank E. Case, Schenectady, N. Y. App. filed Oct. 
3, 1902. Details. 


762,686. ELECTRIC RAILROAD CROSSING SIGNAL; Thomas C. Clark, 
Cambridge, Ohio. App. filed Dec. 29, 1903. Details. 


762,695. SIGNALING APPARATUS; Ernest A. Faller, New York, N. Y. 

pp. filed Oct. 14, 1903. By this apparatus it is proposed to effect from 

one operation such as the pushing of a button, all that is necessary to pro- 
vide the motive power for the sending of a signal as well as the lock- 
ing of the mechanism against duplicate use. 


763,697. REACTANCE COIL; John J. Frank, Schenectady, N. Y. App. filed 
Oct. 16, 1902. A fluid-cooled reactance coil, having a laminated core with 
air gaps formed in the layers to increase the magnetic reluctance and pre- 
vent the formation of stray fields. 


762,709. ELECTRIC MOTOR; Gaylord C. Hall, New York, N. Y. App. filed 

arch 7, 1901. In combination with a motor and resistance, means for 
varying the resistance, oppositely actuated by the difference of potential 
around the motor and around the resistance. 


762,715. ELECTRICAL BATTERY; Julius E. Hasche, Chicago, Ill. App. 
filed Feb. 8, 1904. (See page 1198.) 


762,720. PORTABLE ELECTRIC LIGHT; Conrad Hubert, New York, N. Y. 
App. filed Jan. 25, 1904. A small pocket case containing battery cells 
and a bullseye lamp with circuit closer. 


762,735. MANUFACTURE OF INSULATED OR COVERED WIRES AND 
MACHINE THEREFOR; Charles Martin, Nottingham, England. App. 
filed May 18, 1903. A machine for successively placing upon a wire layers 
of yarn and of rubber and finally a knitted layer. 


762,738. AUTOMATIC REGULATOR FOR MOTORS; Hans S. Meyer, 
Coat, England. App. filed Sept. 4, 1902. An induction motor-regulat- 
ing device which will vary the potential so as to cause it to decrease with 
an increase of speed of the motor and to increase with a decrease of speed 
and which is controllable by the speed of the motor. 


762,744. MEANS FOR REGULATING DYNAMO ELECTRIC MACHINES; 
Charles R. McKay, Cincinnati, Ohio. App. filed Nov. 23, 1901. A dyno- 
nometer connected across two of the leads of a three-phase circuit, actuates 
the arm of a rheostat connected across the armature terminals of a dynamo. 


762,749. TROLLEY; Rowley K. Ortt, Reading, Pa. App. filed Nov. 4, 1903. 
The wheel is swiveled on ball bearings to turn laterally to accommodate 
itself to kinks in the wire. 


Vor. XLIII, No. 26. 


762,751. SEPARATING CYLINDER FOR MAGNETIC SEPARATORS; 
Clasenan Q. Payne, Stamford, Conn. App. filed Aug. 17, 1901. The in- 
vention consists in the shape of the pole faces whereby large contact sur- 
face for the adherence of magnetic particles is provided. 

762,752. APPARATUS FOR MAGNETIC SEPARATION; Clarence 
Poses, Stamford, Conn. App. filed Aug. 30, 1901. A modification of the 
preceding invention. 

762,753. APPARATUS FOR MAGNETIC SEPARATION; Clarence Q. 
Pires, Stamford, Conn. App. filed Oct. 3, 1903. A further modification. 

762,768. RAIL; Louis Steinberger, New York, N. Y. App. filed Dec. 16, 
1903. The third rail is L-shaped in cross section and saddled loosely upon 
the supports which permit it to rock. 

762,769. SUPPORT FOR RAILS; Louis Steinberger, New York, N. Y. App. 
filed Feb. 11, 1904. Another construction permitting of freedom of 
movement of an ordinary T-third rail. 





762,776.—Induction Coil Vibrator. 


ap! DOOR OPENING APPARATUS; Henry S. Stewart, Chicago, IIl. 

pp. filed March 24, 1904. A magnet controls a dog that holds a door 
from opening under the tension of a spring; by operating a push button, 
the door is released and opened. 

762,776. INDUCTION COIL VIBRATOR; Richard Varley, Providence, R. I. 
App. filed Jan. 22, 1904. The vibrator is in a floating condition between 
the head of the coil on one side and a magnet on the other; the current 
automatically shunts from one coil to the other and thus actuates the 
vibrator in ——— directions. All adjusting screws are avoided and the 
vibrator can be hermetically sealed. 

762,791. TROLLEY HANGER; Montraville M. Wood, Schenectady, N. Y. 

pp. filed Dec. 15, 1902. Details. 

762,792. ELECTRIC RAILWAY APPARATUS; Granville T. Woods, New 
York, N. Y. App. filed Oct. 12, 1901. The delivery of current to the 
sections of a sectional conductor is controlled by four magnets, whose 
circuits depend upon one another. 

762,798. RAILWAY SIGNALING SYSTEM; Marion A. Born, Lawrence- 
ville, Ga. App. filed Nov. 7, 1902. Details. 

762,803. ELECTRICAL ACCUMULATOR; Alfred Jean Baptiste Maxime 
Colletas, Paris, France. App. filed Sept. 12, 1901. (See page 1198.) 
762,812. ELECTRIC SIGNALING SYSTEM; John Dianovszky, Passaic, N. J. 

App. filed July 18, 1903. Details. 

762,820. ELECTRIC TELEPHONE; Ernst Gundlach, Berwyn, Ill. App. 
filed Feb. 5, 1904. (See page 1198.) 

762,821. ALARM SIGNAL; Edward L. Hail and Geo. Hail, Providence, R. I. 





762,829.—Receiver for Wireless Telegraphy. 


App. filed May 14, 1902. An elevator car approaching a landing from 
either direction sounds a signal at the landing until the landing is passed. 


762,823. TROLLEY WHEEL; Stewart J. Hanlin, Allegheny, Pa. App. filed 
March 29, 1904. Two trolley wheels mounted in tandem. 


762,824. FUSE PLUG; Rudolph Hundhausen, Wilmersdorf, Germany. App. 
filed Nov. 24, 1899. Details. 


762,829. RECEIVER FOR WIRELESS TELEGRAPHY; Oliver J. Lodge, 
Birmingham, Alexander Muirhead, Shortlands, and Edward E. Robinson, 
Birmingham, Eng. App. filed July 28, 1902. A wave detector consistin 
of two conducting surfaces having a film of fluid between them capable of 
being broken down upon the occurrence of a wave and immediately re- 
newing itself. 


reamet. TROLLEY BASE; Peter D. Milloy, Buffalo, N. Y. App. filed 

ct. 27, 1902. Details. 

762,840. FEED WIRE CONNECTION; Geo. L. Osborn, Boston, Mass. App. 
filed Sept. 2, 1902. A bracket intended to be soldered to the rail and hav- 
ing a pocket in which the end of the wire is soldered. 


762,847. STORAGE BATTERY; Max Schneider, Dresden-Paulen, Germany. 
App. filed Sept. 4, 1903. (See page 1198.) 
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ee sands to increase their knowledge 
end ceticlally to earn better wages. We can help 
you, too, This surely ought to be important enough | 
for you to write us for further information. Courses 
in Electrical Engineering, Mechanical Engineering, Steam Engineer- 
ing, Mechanical Drawing, Telephony, Telegraphy, Electric Lighting, 
Electric Railways, Electric Motorman’s Course, Short Fiectrical Course, 
Dynamo Tender’s Course, X-Rays, Mathematics. 


The Electrical Engineer Institute of Correspondence Instruction 
Dept. H., 240-242 West 23d St., New York. 

JOS. WETZLER, M.E., E.E., President T. COMMERFORD MARTIN, Vice-President 

9 consider the OGadierenl Enainese Liviticle ne 


Cente tay Wigeors Ci) owed WE 
tlle Bee one. aie 


We be of qT Veber 
CUTial sh ecetee 
Oe Mths 























READ WHAT THOS. A, 
EDISON SAYS OF US: = 
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PLATINUM “= BAKER & COMPANY, Inc. 


platinum 


408, 410, 412, 414 N. J. R. R. Ave., Newark, N. J. 















120 Liberty Street, New York, N. Y. G) 








ELECTRICAL INSTRUMENTS 








| You can increase the efficiency of your advertising by sending 
| us NEW CUTS frequently. 











A Complaint 
of the Swedish 


wedists Clamps or Connectors 
Gonda Cell.|| “"eme"* Seas | 
ens 71 yY Combination for both American 
We have received the following letter: iii penmmimnennenen and McIntyre joints; perfect fitting 


on either side. 
“C. B. HIBBARD, 











Dealer in Watches, Clocks, Jewelry Send for the GREEN BOOK of Hardware Specialties. 
and Silverware. 
Pulaski, N. Y. SMITH, HEMEN WAY & CO., Corp. UTICA DROP FORGE & TOOL CO. 
The Leclanché Battery Co. Mfrs. of Cutlery and Hardware Specialties. Mfrs. of Nippers and Plyers. . 
Gentlemen :— 296 Broadway, New York City. THE WILLYOUNG & GIBSON CO., 32 W. 13th St., N.Y. 


New Catalog Now Ready 









I have been using 4 cells of 
Gonda battery in two self-winding 
clocks for the past twelve years and 
have replenished them several times 
with zincs and sal-ammoniac, The 
black blocks and the carbon are the 
same that were first put in; but now 
they do not seem to work as well and 
I write to ask what is the matter P 

Yours truly, 


C. B. HIBBARD.” 


Electrical Testing Instruments 
THE BURT EXHAUST HEAD SEND FOR CATALOGUE 
IS THE MOST DURABLE HEAD MADE : 


“The three Burt Exhaust Heads at our plant are 
giving entire satisfaction. Even though at times they 
are worked above their capacity, we have failed to see 
any water get past them.”’—The Toledo (Ohio) Heat- 
ing & Lighting Co. 

The Burt Exhaust Head prevents water and oil es- 
caping from the exhaust pipe. Sent anywhere on ap- 
proval. Send your order to-day, with size of pipe. 


THE BURT MFC. CO. 


Largest Mfrs. of Oil Filters in the World. 
223 MAIN ST., AKRON, OHIO, U.S. A. are - 
Also supptied by Engine Builders, Dealers, and Condensers a Specialty 


Power Contractors. Clifford H. Brown & Co. 


174 Fulton St., New York 


MAIN OFFICE AND WORKS: 


* ..BOSTON, MASS... 
CROSBY STEAM ENGINE INDICATOR 


IS THE 


Standard Throughout the World. 


That's what we want to know: 
What's the matter with the Gonda, 
when it only works 12 years? 


THE LECLANCHE BATTERY CO. 
111-117 East 131st Street, NEW YORK 





=. 





STORES: 


BOSTON, 95 Oliver St. NEW YORK, 78 John St. . 
CHICAGO, 21-23 W. Lake St. LONDON, 147 Queen Victoria St. 


THE BRANDEN RUBBER VALVE 


Will stand double the pressure of any 
ordixary Rubber Valve. Will bend 





Pop Safety Valves, 
Water Relief Valves, 
Pressure Gages, 
Vacuum Gages, 

Gage Testers, 

Globe and Angle Valves, 



















over temporary obstructions, yet make Feed Water Regulators, Perfect in Design. 
a tight seat Chime Whistles, Faultless in Workmanship. ; 
Lubricators, i Gold Medal, Par ie, 
TRY THEM. and general line of TeeiRS shoals and Biecene Light Plas erento. 
ec ica chools an wiectri 1 ants, joma cago 
THE MOST DURABLE VALVE MADE. Engine, Boiler and Mill Supplies and the Navies of the World. - (3) 1803; Golt Medal, 








Atlanta, 1895. 











NG INSTRUMENTS 


Pocket sive but large enough for accuracy 
and practical use. 


Voltmeters, Ammeters, Volt-Ammeters 


Various ranges for general measurements, 
testing circuits, batteries, etc. 


Send for Catalog. 


L. M. PICNOLET, 
78 CORTLANDT STREET, NEW YORK. 


MEASURI 





For Electrical Purposes... 
VI l Silk for Insulating Finest Wire 
ALL KINDS BRAIDING SILK. 


WILLIAM RYLE & €0..%4 OoNEW York crrv. 















Complete Railway Line and Regulating 
Storage Isolated and Train Lighting 
Battery Central Lighting and Power 
Plants Electric Vehicle, Telephone. 


Gould Counter E. M. F. Booster Systems 





New York 1 W. 34th St. W cee 
Sales | Boston 89 State St. ore aia oF 
Offices } CHICAGO The Rookery Bulletins. 


| San Francisco Century Elec. Co. 
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AN INSULATION FAULT. 


FOOL waits till SMOKE and FLAMES arise; 
CALLS THE FIRE BRIGADE. 


The 


ENGINEER. JUNE 25, 1904. 


then he shuts down the station and 


The WISE man tests every kind of insulation 









EVEROHED 
ease 
A Direct Reading 
OHMMETER 


up to 
5, IO or 50 


Megohms. 





AT FULL WORKING VOLTAGE 


with the 


EVERSHED 
TESTING SET 


A HAND DYNAMO 
giving 100, 200, 
500 or 1,000 Volts. 








IT TELLS YOU ALL ABOUT THAT FAULT. 


Thousands of these SETS sold, and sales rapidly increasing. 


Sole Licensees and 
Manufacturers for U. S. A. 





OUR SWITCH SET 


Seo) 


ca 


IMPROVED 
aor ge Send for 








~) 


QuEEN & Co., 


JAMES 6. BIDDLE 


1010 Chestnut St., 
Philadelphia, Pa. 
New York: 59 Fifth Ave. 


inc., 


Pamphlet 

Describing 1114 Chestnut St., Philadelphia 

the Most Write for IHlustrated Catalogue 

. & . 
ypractical | | Electrical Testing Instruments 
eatstone 
a Bridge and 
<> Reicunee, | |W. R. OSTRANDER & CO. 
FOOTE PIERSON& CO. Set on the Electeic Bells, Spcitites Tehen, Pneumatic Bells, 
Market | | fate” vr teams 
Gas-Lighting Burners, Mouthpieces, Spark Coils. 





FOOTE, PIERSON & CO., 82-84.5UL0ON ST. | 


Write for 
Bulletin No. 20 


324 Dearborn Street, 


Factory, 1433-1435 DeKalb Ave., Brooklyn. 


You are losing money every time you buy Electrical 


Instruments unless you buy 


EMPIRE INSTRUMENTS 


A type to meet every requirement exactly 


EMPIRE ELECTRICAL INSTRUMENT CO. 


654 Hudson Street, New York, N. Y. 


J. B. MCKEAGUE CO. 


EVERYTHING FOR HOUSE, HOTEL OR FACTORY USE. 
22 DEY STREET, NEW YORK 








Western Agents: 






Chicago, III. 
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No Actions Pending 
Free From All Litigation 


VOLT AND AMMETERS—DIRECT OR ALTERNATING 
GUARANTEED FIRST-CLASS INSTRUMENTS 


Dongan Instrument Company 
Albany, N. Y. 


VULCANIZED FIBRE 


Highest grade for electrical insulation and mechanical 
purposes. In sheets, tubes, rods and special shapes 


Catalogue and Samples on Application 


VULCANIZED FIBRE CO., - Wilmington, Del, 





erie) | 
” Le ; 4 









RESISTANCE WIRES 


**‘Advance’”’ 


For Measuring Instruments 


*“*Climax’”’ 
For high resistance work. 


Special Alloys for Electrical Manufacturers. 


DRIVER-HARRIS WIRE CO. 


OFFICE AND WORKS: 
Railroad Ave. & So. 4th St. 


TIN FOIL 


FOR CONDENSERS and all ELECTRICAL WORK 
All Grades, Weights and Sizes 


oa 155-163 Ave. D, New York 
* John J. Crooke Co., 149 Fulton St., Chicago 


HARRISON (Newark), N. J. 








OUR NEW 96-PAGE 
CLASSIFIED CATALOGUE 


of 


Engineering Books 






















Water Works 

Bridge Engineering 
Structural Engineering 
Steam Power Plants 


Power Transmission 
Electric Lighting 
Electric Railways 

The Telephone 

The Telegraph 
Electrochemistry 
Dynamos and Motors 
Electrical Measurements 
Transformers Metallurgy 

Storage Batteries Marine Engineering 


Ventilation and Heating 







Steam and Hot Water Heating 








Plumbing 









SENT FREE TO ANY APPLICANT 


McGRAW PUBLISHING COMPANY, 


Publishers, Importers and Booksellers, 


114 Liberty Street, New York. 
















ELECTRICAL WORLD 



























AND ENGINEER. 


PEACE 


AND CONTENTMENT COME TO THE CENTRAL 





STATION MANAGER WHO AVAILS HIMSELF - 


OF THE LATEST IMPROVEMENTS IN THE 
METER ART AND USES THE NEW TYPE DUN- 
CAN DIRECT CURRENT WATTMETERS. THEY 
ARE PROVIDED WITH A VISUAL BEARING— 
SOMETHING ABSOLUTELY NEW—AND A MUL- 
TIPOINT SWITCH ARRANGEMENT FOR OBTAIN- 
ING A GREAT RANGE OF COMPENSATION FOR 
FRICTION, WHICH METER EXPERTS PRO- 
NOUNCE TO BE THE SIMPLEST, QUICKEST, 
AND MOST EFFECTIVE MEANS YET DEVISED 
FOR THE PURPOSE. 


SEND FOR BULLETIN. 


DUNCAN ELECTRIC MFG. CO. 


LAFAYETTE, INDIANA 





You 

don't 
permit 
loafing in your shop 


‘Of course not! No. No? 


You can spot a man who loafs and fire him. But how 
about your machine tools? You'd be surprised if you found 
that one or two of your machines were the only ones earn- 
ing their share of the profits. Yet, if you'd test all your 
machine with a CUT-METER, you'd probably find 99% 
of them running 25% to 50% too slow. 

We can prove that an increased output of 25% to 50% cat be 
secured by supplying your men with the 


CUT-METER 


The instrument that instantly, accurately indicates cutting speed in 


feet-per-minute on any tool. Insures correct cutting speeds and, 
therefore, maximum output. No other way so sure. 
CATALOG ?>——_—_ 
The cut-meter can be used by any shop-hand without 
possibility of error; is accurate and durable. Has no 
gears or wearing surfaces. Cannot get out of order. 


Requires neither timing nor calculation. 


WARNER INSTRUMENT CO, 


53-55 Roosevelt Ave., Beloit, Wis. 39 Cortlandt St., New Yor, 
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A SUCCESSFUL MAN 


is busy all the ttme. When not busy selling goods 
he is busy making plans to sell them. He does 
not close his establishment or discharge his sales- 
men or withdraw his advertising simply because 
the weather 1s hot and sales are temporarily checked. 

He knows that it is keeping everlastingly at it 
that brings success. 

He knows that if he relaxes in his efforts some 
of his competitors will take advantage of his 1n- 
activity to secure the inquiries and cultivate the 
business which otherwise would come to him, and 
that he will never be able to overtake lost oppor- 
tunities. 

ELECTRICAL WORLD AND ENGINEER Is full of 
interest for its readers every week. 

The successful man keeps his advertisement 
in it all the year around. 

In the summer months inquiries are made 
which bring business in the fall. 






















« Keeping everlastingly at it brings success” 






ELECTRICAL WORLD AND ENGINEER 


New York Chicago Philadelphia Cleveland London 


















JUNE 25, 1904. ELECTRICAL WORLD anp ENGINEER. 7, 


“PROFIT & LOSS’ 


“TWO SUMS IN ADDITION 
ly (SAFETY) $$$ $334 


TO PERSON 


PROPERTY 

4) FREEDOM ( _ 
UNINTER-| 
RUPTED 


SERVICE! $$$ $$ $$ 


‘NOARK’ FUSES 


DO NOT ARC-BUT INDICATE 
Afford absolute safety as 
Protective Devices, and 
FREEDOM FROM ALL 


FIRE HAZARD 


6 ee ——_ 


SECOND SVM 


ACCIDENTS 
(rovers + OBSTRUCTION OF — LOSS 
BVSINESS. ETC. 


nen 
The William B. Pollock Co. 


Youngstown, 0. 


Chimneys 
Riveted Pipe 
STEEL PLATE CONSTRUCTION 


Tanks 
Stand Pipe 





The William B. Pollock Co 


Youngstown, 0. 


\ meen 





UNDERGROUND 


CONDUIT 
Tee ee wale ty 
FOR ALL “PURPOSES. 





CABLE INSTALLATIONS 
CQORRESPONDENTCE- SOLICITED 


WILLIAM D. GHERKY, 
alas me COMES be Tent @ 
334. N, BROAD STREET, 
PHILADELPHIA: 





ECLIPSE POCKET AMMETE 


0 to te tm to 20 Amperes. 
“Ready to u Bh senrg fle exible con 
8 





attached aaa iD 
¥ Jwhich by omalue thumb-pnt, § 
’ to c when cag 
ried in ons: t. Can be used 





any position se works in eithe 

direction o of eu ot. Instromem 

provided wit th a neat kid 
leather case for carrying, 


Eldredge Electric Mfg. Co. 
Springfield, Mass. 












I AM RIGHT 





in saying underground 
conduit systems are bet- 
ter than overhead wires. 











G. M. EST WRITE FOR COMPLETE SET “NOARK” FUSE BULLETINS & LINE MATERIAL INSULATION CATALOG 
_maroworarserrors | | I, W. JOHNS-MANVILLE CO. 





100 WILLIAM STREET, NEW YORK 





MILWAUKEE PHILADELPHIA CLEVELAND CHICAGO BOSTON PITTSBURG NEW ORLEANS LONDON 


ELECTRICAL WORLD AND ENGINEER | | T@® Emerson Bice. MES: Co- 


has the largest paid circulation of any Eastern Office and Warehouse, 136 LIBERTY ST., NEW YORK CITY. 
electrical Weekly paper published, and ALTERNATING CURRENT FAN MOTORS. All Styles. 


2 Alternating and Direct Current Motors, 2 H. P, and Smaller. 
it has the best class of readers. CATALOGUES AND BULLETINS FREE. 


ST. LOUIS 


















STANLEY RECORDING WATTMETERS 


FOR ALTERNATING CURRENT CIRCUITS 


BALANCED THRUST 


NO JEWEL WEAR FROM HAMMER OR SIDE THRUST. 
GLASS OR METAL COVERS—SECOND ALONE TO THE 


STANLEY MACNETIC SUSPENSION WATTMETERS 


SEND FOR BULLETINS AND INFORMATION ABOUT METERS TO 


STANLEY INSTRUMENT CO., Great Barrington, Mass., U. S. A. 


European Office: 23 Boulevard Des Italiens, Paris, France. 
SALES AGENTS 
Coto., Ipano, Mont., WyomIne, 


Missouri, Kansas, ARKANSA N. Mex., Utan Cauir., OREGON, Wasmsneren, NxEvapDA, Me 
FRANK ADAM ELECTRIC CO. HENDRIE-BOLTHOFF MFG. AND ‘ARI VICTOR Ba BRASCHI & CO. 
Sr. Lovis SUPPLY CO. BROOKS- FOLLIS ELECTRIC CORP. Mexico City 
DENVER San Francisco 
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CONDUIT 
EXPERIMENTS 


are expensive to the pur- 
H. B. CAMP CO. chaser and disastrous to 
the user of light and pow- 
er. Camp Duct is not an 
Hartford Building, Chicago experiment. 


170 Broadway, New York 





BITUMINIZED FIBRE CONDUIT 


FOR ELECTRICAL UNDERGROUND CONSTRUCTION 
ELECTROLYSIS PROOF—WATER PROOF 












A smooth laminated insulator of unchanging durability. Process of laying is simple, rapid and inexpensive. There is no 

Forms a continuous sealed duct from manhole to manhole, imper- loss from breakage or fitting. It is self-aligning and cannot settle out 
vious to moisture and through which leaking gas cannot penetrate. of alignment. 

There has never been a gas explosion in our conduits nor the All sizes from one inch to ten inches interior diameter. Bends of 
— evidence of electrolysis. all angles. 

brasion of the cables is an impossibility. The foremost electrical engineers are recognizing and testifying 

It saves sixty per centum of freight and handling cost and twenty to the scientific advantages of our system of subway construction 
to thirty-five per centum of construction. over all previous methods. 

Punndebiiten” Cee Los ANGELES. P ROMP T DELIVERIES ~~ a os cual” a” 


AMERICAN CONDUIT COMPANY ° 


336 Macy St., Los Angeles, California. Seventh Floor, 170 Broadway, New York Manhattan Building, Chicago 


STANDARD VITRIFIED CONDUIT CO. 


B. S. Barnard, Manager, 39 Cortlandt St., New York 


UNDERGROUND CLAY CONDUITS 
HIGH GRADE MATERIAL 

LARGEST FACTORIES IN THE WORLD 
STOCK ALWAYS ON HAND 


SINGLE OR MULTIPLE DUCT 
We Are Supplying the Largest Contracts in the Trade Send for Our Catalogue 


“SMOOTH Goods ” 


Means something when applied to Conduit. Our duct is 


rT. 

















AMERICAN VITRIFIED CONDUIT CO. 
BROADWAY—MAIDEN LANE BLDG., 
NEW YORK. 
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THE ELECTRIC STORAGE BATTERY G0. 


PHILADELPHIA 


MANUFACTURER OF THE 


“Chloride Accumulator’ 


For Central Stations, Electric Railways, Isolated Lighting and Power 
Stations, Fire Alarm, Telegraph, Train Lighting, etc., etc. 





PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST. 








Sarzs Orriczs ——— 
PHILADELPHIA New Yorn Boston CHICAGO 
Allegheny Ave. & 19th St 100 Broadway 60 State Street Marquette Bid 
. Sr. Louis San Francisco CLEVELAND CANADA AVANA, Gusa 
Wainwright Bldg. Rialto Bldg. Citizens Bldg. Canadian General Electric Co., Ltd., Toronte G. F. Greenwood, Man., 34 Empedrade Street 





Cope’s Patent Quick Coupling Conduit Rod WHATI’S THE USE 


Remember these Rods have no lost motion 


of experimenting with conduits when 


AMERICAN STONE CONDUIT 


possesses every desirable conduit feature and not an objectionable one? 


These Couplings are of 
Steel and are made in 





PATENTED FEBRUARY 24, 1903, No. 721427 


Write for list of persons using these Rods—s56,000 sold since 
May, 1902. Made in 3ft. and 4 ft. lengths. 


Price, 3 ft. 75 cents, 4 ft. 85 cents. 


T. J. COPE, 


3244 North Fifteenth Street, Philadelphia, Pa. 


Se ona sche hae 





Can be manufactured in portable plants wherever used, eliminating freight 
charges. Ne also grant exclusive territorial rights for manufacturing this 
conduit for market. Write for particulars. 


a Be ¢ Ls ve : Co f 2 ie ae e ali : ~ 
‘ nduit furnished with mandrel or concentric ends and aligning collar. Per- 
"Wonks &: ‘Principat O FFICE ORANG EBURG, N. “Ys : fect, positive, permanent alignment. 








Concrete cannot get into joints during construction. 
Unites with concrete envelope and forms a solid, jointless rock tube between 
manholes. 
: Highly polished interior surface facilitates cable drawing. Eliminates pos- 
sibility of abrasion. 
» RIGHTin- THEORY —— RIG HT+ wPRACTICE oe : RIGHT iw PRICE Insures rapid and economical construction with unskilled labor. 
Improves with age. Everlasting in durability. Maintenance cost practically 
eliminated. 
Absolutely non-conducting. 
Water, gas and chemical proof. 
A Correspondent Writes: WORTH INVESTIGATING. GET OUR BOOKLET. 
“ELECTRICAL WORLD AND ENGINEER has kept abreast of AMERICAN STONE CONDUIT C0. 
the times and occupies to-day a place unequalled among 
electrical journals.” Suite 29, 94 La Salle St., Chicago, il. 

















RECENTLY PUBLISHED 


DESIGN OF DYNAMOS 


By SILVANUS P. THOMPSON. 
Author of Dynamo Electric Machinery, The Electromagnet and Electromagnetic Mechanism, Polyphase Electric Currents, etc., etc. 


Cloth. 8vo. 253 Pages, 92 Illustrations, 8 Folding Plates, 2 Folding Tables and 4 Pages of Colored Plates. PRICE, $3.50. 


CONTENTS. 
I.—Dynamo Design as an Art. _ V.—Armature Winding Schemes. APPENDICES: 
II.—Magnetic Calculation as Applied to Dynamo VI.—Estimation of Losses, Heating and Pressure I.—Wire Gauge Tables (Copper), British. 
Design. Drop. II.—Wire Gauge Tables (Copper), American. 
III.—Copper Calculations; Coil Windings. VII.—The Design of Continuous Current Dynamos. III.—Schedules for the Design of Continuous Cur- 
IV.—Insulating Materials and Their Properties. VIII.—Examples of Dynamo Design. rent Dynamos. 


WILL BE SENT, POSTPAID, TO ANY PART OF THE WORLD ON RECEIPT OF PRICE. 


McGRAW PUBLISHING COMPANY, I14 Liberty St., NEW YORK. 
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CET MY PRICES ON 


Octagonal Yellow Pine “< Oak 
Pp LF Chestnut Se = Chestnut 
Cedar ‘“@ Yellow Pine 





D.W. PHELAN "Gir'oi'tatce > ?7hew York 
YELLOW PINE STOCK, (00.000 6x8-8 FEET 
CHESTNUT AND OAK. LARGE STOCK. STAN 


I is DARD SIZES 
Pp ® ; aS SU act Men ce 


LEAF YELLOW PINE. OCTAGONAL and 
SQUARE. CHESTNUT AND CYPRESS 
YELLOW PINE CROSS ARMS, PINS AND BRACKETS. 
MANUFACTURED BY 


ECCLESTON LUMBER CO.. 
y 29 BROADWAY, NEW YORK. 
PROMPT DELIVERIES FROM STOCK, NEW YORK CITY YARD, OR DIRECT FR 


KLEIN’S .TOooLs 


CLIMBERS 
STANDARD 


. IN. 
The World Over M.KLEIN & SIO 


(1) 
Tools of all kinds 
For Electrical Construction 


)M MILLS 
















Send 2 cent stamp for catalogue No, 9 


MATHIAS KLEIN & SONS 


89 W. Van Buren St., Chicago, Ill. 
MICHIGAN WHITE 


CEDAR POLES #2". 


WRITE FOR A COPY OF OUR TELEGRAPH CODE FOR CEDAR PRODUCTS — 16 TO ee 


C. H. WORCESTER CO., Suite 1206 Tribune,Bidg., Chisago. FEET. 
MICHIGAN 
weitee, GCEDAR POLES 


ALL LENGTHS AND SIZES 


LINDSAY BROS. CO. 
TRIBUNE BLDC., CHICACO 





WE HAVE A LARGE 
ASSORTMENT OF 


















FLECTRICAL WORLD 
and ENGINEER 


is more widely quoted abroad than 
any other electrical journal published 





Write for Prices 


JOHN J. REIDY 


319 East St., New Haven, Conn. U.S.A. 











wiinineite 
COMBINATION al 
INISK 


| "Best ' DESIGN 


The Cincinnati Tool Co. 
CINCINNATI, O., U.S. A. 








UALITY 






Write for Catalogue No. 44! 


ELECTRICAL WORLD AND ENGINEER 









IS THE PIONEER 
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LOCUST PINS. 


We own our own Plants in Va., North Carolina and Tenn. 
We carry in stock, 2,000,000 Standard 9 x 1% and8 x 1%. 
ing us to make quickest shipments direct from Factory. 


LOCUST PINS. 
Thus enabl- 


Write for delivered prices anywhere. 


THE VA. LOCUST PIN CO., 


The Porter Cedar Co. 


PRODUCERS OF 


TELEPHONE POLES 


20 and 25 foot poles for rural lines a 


specialty. 
Principal Office, SAGINAW, MICH, 


Yards at various shipping points. 


New Bern, N. C. 





THE BRADY MAST ARMS 
T. H. BRADY, New Britain, Conn., U.S. A, 
MANUFACTURER OF 
MAST ARMS, POLE and SWINGING 
HOODS HOUSE BRACKETS and other 

Specialties for Construction Work. 


Catalogue aad Prices Furnished on Application. 













CROSS ARMS 


Cypress 


CROSS ARMS 


Yellow Pine 


Our capacity, 5,000 per day. Write us for delivered prices anywhere. 
Cross Arms for power line our specialty. Standard goods always in stock. 


EASTERN ARM & PIN CO., New Bern, N. C, 





FOR TELEPHONE, 
TELEGRAPH, 
ELECTRIG LIGHT 
AND 
THE VALENTINE CLARK CO., TRACTION USE. 





334 LASALLE ST. CHICAGO, ILL. 








~ MICHIGAN Seg . 


CEDAR POLES *. TIES 


BIG STOCK. ALL LENGTHS AND Pl 


IS LONGEST LASTING WOOD OFFERED ON THE MARKET 
CONVENIENT FOR PROMPT DELIVERY 


} MICHIGAN CEDAR 
} WE HAVE EVERYTHING 


N EXPERIENCE AND BUSINESS MEANS SUCCESS | 


= 


PRODL RS FOR 23 YEARS AND CROWING | 


ra C. STERLING & SON, MONROE, MICH. 


ii 


Michigan White Large Stock 


CEDAR POLES 
of Quality 
Kellogg Switchboard & Supply Co. 


CHICAGO 





Prompt Shipments 


rege, onal Sawn and ig Poles. Ties, Switch “we and other Dimension Stock 


le Electric and Steam Railroads, Telephone, Telegraph and Lighting Companies. 
NEW 


POLES, TIES, TIMBER 


_§. Cc. STROCK, _11 BROADWAY, YORK. | 





EVERY 


ENGINEERING BOOK 
IS EITHER 
Published or For Sale by us 
SEND US YOUR INQUIRIES 
McGRAW PUBLISHING COMPANY 
Book Department, 114 LIBERTY ST., NEW YORK 











ELECTRICAL JOURNAT IN EXPORT AS IN 


ALL OTHER MATTERS—IT GOES ALL OVER THE WORLD 
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The Standard Fans 


THE OSCILLATOR 


HIS is the fan that produces the breeze of the desk 
fan and distributes it to all parts of the room. 
The brass disc lying in the path of the air 
current causes unequal reaction and moves the fan from 
side to side. 

The disc automatically changes position at the end 
of each swing of the fan and this keeps the beam of air 
swinging across the room like the beam of light from the 
search-light of a man.-of-war. 

Any one interested in Direct-Current Fans should 
have a copy of our “Standard Products Book.” 
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THE ROBBINS ® MYERS COMPANY 


Main Office and Works, SPRINGFIELD, OHIO 
New York Office, 170 Broadway 





Tuerk Alternating Current Ceiling Fans 


Recognized the world over as the best alternating 
Current Ceiling Fan on the market. 

Electrically and mechanically perfect; 

Neat in design; Economical in current consumption. 

Made with 2 and 4 blades; 

With or without Electrolier Attachment. 

All voltages; all frequencies. 

Write for Catalogue and prices. 





Two Blade Model 


HUNTER FAN AND MOTOR COMPANY 


FULTON, N. Y., U. S.A. 
General and Export Agents : Western Agents: 
L B LATHAM & co Western weirs @.. Coieee, lll., St. Louis Mo., Denver, Colo., 
e e e ansas y, Mo. 


Standard Electric Co., Cincinnati, Ohio. 
39 Vesey St., New York, N.Y., U.S.A. American Electric Co., St. Paul, Minn. 
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IT’S HOT 


and getting hotter. Before it gets too hot, better install 
a Diehl exhaust fan and not only 


EXHAUST FAN 


I keep cool but habe pure air. 


| “Diehl Manufacturing © 


MAIN OFFICE & FACTORY. 


BRANCH OFFICES BRANCH OFFICES 
ELIZABETHPORT, 


569 Broadway, NEW YORK 1217 Filbert Street 
128-132 Essex St., BOSTON New Jersey. PHILADELPHIA 


ELECTRIC FANS 


FOR 1904 





YOU HAVEN’T THE TIME 


to constantly adjust or repair motors. 
You don’t have to if you install 


WATSON MOTORS 








Perfection of design and construction has kept our fans 
in advance of all imitators. They have never been equaled. 
Write for descriptive catalogue No. 3083. 


SPRAGUE 


ELECTRIC COMPANY 


General Offices: 527 West 34th Street, New York. 


Branch Offices and Sales Agencies in Principal Cities 





Design, efficiency and durability unequalled. 

Our Ventilating Fans direct connected to Watson motors are the 
most efficient ventilating outfit for engine, boiler and generator rooms, 
public buildings, etc. e 


Bulletin 52 describes our Fan outfits. 
Other bulletins describe our motors. 
Send for Copies. 


The Mechanical Appliance Co., 


MILWAUKEE, WIS. 
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STORAGE BATTERIES 


FOR EVERY SERVICE 


FOR RAILWAY POWER PLANTS, 


THE NATIONAL BATTERY COMPANY 
OWNS U. S. PATENT 


No. 


723,329 


COVERING ALL FORMS OF 
PYROXYLIN 


ENVELOPES 


FOR BATTERY PLATES 


ANYONE INFRINGING THE SAME WILL 
BE PROSECUTED. 


LIGHTING STATIONS, TELEPHONE EX- 
CHANGES, TRAIN LIGHTING, BOATS, 
AUTOMOBILES, ETC. 
RENEWALS FOR BATTERIES OF ANY 
TYPE 
ESTIMATES FURNISHED ON ANY 
SPECIFICATIONS 


CATALOGUES ON APPLICATION 


NATIONAL BATTERY CO. 


NEW YORK OFFICE 
253 BROADWAY, NEW YORK 





Wol. t. 








REGARDING 

THAT NEW 

PRINCIPLE 
We referred, in our 
last issue, to the new 
principle on which our 
new storage batteries 
are constructed. 

We are not yet ready 
to tell you all about it, 
but we are réady to 
prove that it has pro- 
duced the best battery 
ever built. 

Among the battery’s 
desirable features (it 
undesirable 
ones) are highest effi- 
ciency, lowest deteri- 


has no 


oration. There is no 


insoluble _ sulphating 
when the battery is 


entirely discharged. It 
has great capacity, 


little weight. 


THE BULLETIN 


PUBLISHED BY 


The Best Storage Battery 





WRITE FOR PARTICULARS 








THE ACTIVE 
MATERIAL 


In our battery, the 
active material is ex- 
tremely porous. 

Our process enables 
us to make a _ very 
hard material with ex- 
ceedingly low resist- 
ance, 70% active. 

It is a better con- 
ductor than metallic 
lead. 

This makes the ac- 
tion on the grid 
scarcely perceptible. 


OUR NEW 
QUARTERS 


To increase our facili- 
ties we are about to 
move. Wecan handle 


the largest orders. 


GENERAL OFFICES AND WORKS 


BUFFALO, NEW YORK 


THE BATTERY POWER CoO., MILWAUKEE, WIS. 


MAKE 
YOURSELF 
USEFUL 
Have you ideas? 

We are looking for 
some. 

Specifically, we are 
good 
name for our new bat- 


looking for a 


tery. 
Suggestions will be 


appreciated. 


REST IN 
PEACE 


This is not an epitaph. 
It merely describes 
the rest of the mana- 
ger who has installed 
our batteries. 

His battery troubles 
have ceased and he 
can get ready to de- 


clare dividends. 

























No. 2. 





LEST YOU 
FORGET 


Our battery is par- 
ticularly valuable 
For Electric Stations 
because of its constant 
current output. 


For Isolated Piants 
because of its full 
efficiency. 

For Electric Launches 
because of its dura- 


tion and compactness. 


For Railway Ventila- 
tion and Lighting 
because of its freedom 
from buckling = or 


warping of plates. 


For Autos and Electric 

Traction 
because of its light 
weight, non-sulphat- 
ing, and absence of 


sediment. 





























































































































SMITH TRAY PLATE EE S&C 


STORACE BATTERY 
Excole ta Lightaces end Efficiency. Everything Electrical 
ELECTRICAL EQUIPMENT 
SMITH STORAGE BATTERY CO. ® score CO. 





5 Frederick St., Binghamton, N. Y. 215% 4th Avenue PITTSBURG, PA. 


Established 1891. Incorporated 1898 


THE STORAGE BATTERY SUPPLY CO. 


We manufacture Storage Batteries and accessories of every description. 
AUTOMOBILE AND SPARKING BATTERIES. YACHT! LIGHTING. 
Cleaning, Repairing. Renting. 

239 EAST 27th STREET. NEW YORK. 


EDISON BATTERY 
FAN OUTFITS 


The reputation of all goods bearing the 
name of Edison makes them desirable lines to 
handle. Edison Battery Fan Motor outfits are 
as good as their name and dealers who do not 
already have a line of them should write us 
for Catalogue No. 2 F and full information. 


EDISON MFG. CO. 


Factory, ORANGE, N. J. 


NEW YORK: 
TRADE MARK 83 CHAMBERS STREET 
(a CHICAGO: 


304 WABASH AVENUE 








North, South, East, West, at home and abroad, ELECTRICAL WORLD 
AND ENGINEER is recognized as the leading electrical journal, and fs 
therefore the one which is consulted when purchasing is to be done, 
He SS Ot Ut Aas no geographical limitations. § SF SF SK 
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Why Not Buy the Best. 


We make the only AUTOMATIC STORAGE 
BATTERY that will not get out of order or 


deteriorate in efficiency during its life. 








a small per cent. per annum for 5 years. 


Special prices made on large installations. 








BOSTON. 


JUNE 25, 1904. 





We guarantee our complete installations for 


Send for descriptive catalogue and price list. 


The Hatch Accumulator Co., 


283 FRANKLIN STREET, 


THE ENGINEERING RECORD THE ENGINEERING RECORD 
THE ENGINEERING RECORD THE ENGINEERING RECORD 


THE 
REC 
ORD 
THE 
REC 
ORD 
THE 
RE 
ORD 
THE 
REC 
ORD 
THE 
REC 
ORD 
THE 
REC 
ORD 


- 


If you wish to keep posted upon the 
work done in the general engineering 
field read the paper which gives every 
week the latest news of that field and 
publishes the best-edited articles de- 
scribing such work. 


The Engineering Record 


PUBLISHED EVERY SATURDAY. 
THREE DOLLARS PER YEAR. 


114 Liberty Street, New York. 


The work of the electrical engineer is 
so frequently closely allied with the 
work of the civil engineer it will pay 
you to keep in touch with the general 
engineering field. 


THE 
REC 
ORD 
THE 
REC 
ORD 
THE 
EC 
ORD 
THE 
REC 
ORD 
THE 
REC 
ORD 
THE 
REC 
ORD 


wA 


THE ENGINEERING RECORD THE ENGINEERING RECORD 
THE ENGINEERING RECORD THE ENGINEERING RECORD 








heap eomenngreresnepeere remem rsmpre ee 
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QUALITY 








| QUALITY 
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Cc & ri QUALITY } 


“COMPOUND” SPEED 
REGULATORS 


Renewable Segment Type 








ware - 
a nN mas 












FOR THE CONTROL OF 
LARGE MOTORS 















Gives the widest possible range of speed to the motor. 
Regulates by inserting external resistance into the armature 






circuit for slow speeds, and into the shunt field circuit for high 






speeds. 












THE 
CUTLER-HAMMER MFG. CO. 


‘*Carpenter Enclosed Resistance’’ Works: 
130th Street and Park Avenue, New York. 


Main Office and Works: MILWAUKEE, WIS. 






RR geen lind cede 


| QUALITY | 









New York Chicago 
136 Liberty St. 1232 Monadnock Bldg. 
Boston Pittsburg 
176 Federal St. 322 Frick Bldg. 
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THE CROUSE-HINDS 
HARPOON GUY ANCHOR 


Requires no digging or boring of 
any kind. No augers or other 
tools, except a sledge or maul, 
are required to install it. Write 
us for further information. 


CROUSE-HINDS COMPANY 


Manufacturers of 


Switches, Switchboards, Panelboards 


New York Syracuse Chicago 
Boston San Francisco 


SPECIAL 
DROP FORGED 
SPRINGS 


THE WALLACE BARNES CO., 
BRISTOL, CONN. 


“Diamond i” 
Muitehes 
Crade <> Mark 


This Trade-Mark guarantees quality. 
Che Hart Mfg. Co., Hartford, Conn. 


New York Boston Chiragn Toronto, Out. 


Cincinnati 















WE build Electric Heating Appa- 
ratus just as the Government 


builds War Ships, Strong, Durable 
and Efficient. Send for Price Lists. 


AMERICAN ELECTRICAL HEATER CO., 
























Dis > with use of driving belts. 
Ma ke it possible to sr the cutting speed of planer tables. 


pee ogs upon applicatic 
for us in the Palac ‘of Ele ctricity at the World’s Fair. 


The Electric Controller and Supply Co. — AL WORLD AND ENGINEER 





MSR ce Cae 
jpeg : ° 


Mas rers and Consulting Electrical Engineers. (6) 
515 Frick ation Main Office, 47 Victoria Street, IS MORE WIDELY QUOTED ABROAD 
THAN ANY OTHER ELECTRICAL JOURNAL PUBLISHED. 


PITTSBURG, PA. CLEVELAND, OHIO. LONDON, ENGLAND. 
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Electric Heating and 
Cooking Apparatus 
FOR HOMES AND FACTORIES 


The Prometheus Electric Co. 
39 Cortlandt Street NEW YORK 


SEARCH LIGHTS 


FE sae eas ala a dR Seen 


FRICTIONLESS 


DASH-POT 


USED IN D.C. 


& 
ol 
cS 
= 
am 
Mw 
> 
Ss 


Keystone Evectric Mrc. Co. 


ALLECHENY, PA. 
Send for Bulletin No. I. 


HEANY ENCLOSED 


ARC LAMPS 
THE AMERICAN ELECTRICAL MFG. CO. 


Philadelphia, Pa. 





RUSHMORE PROJECTORS 


are in almost exclusive use in 
all classes of service, and are 
specified for finest Steamers 
and Yachts. 


RUSHMORE DYNAMO WORKS, Plainfleld, N. 





Che First and Most 
Tmportant Point 


about advertising is to select 
the right medium, If you 
want to do business with any 
man in the electrical field in 
any part of the world, the 
right medium to advertise 
in is 


Electrical World and Engineer 
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Chicago Insulated Wire Go. | |WA 


Chicago office: 
Room (5 Marine Bld., Chicago. Mlle 
STARTE 


Factory, Sycamore, Ill, Long Distance Telephone il. 


js 





High Grade Weatherproof 
Slow Burning Weatherproof 
Slow Burning Wire 


Bare and Insulated Copper Cables 
(Capacity, 2,000,000 C. M.) 


Bare and Insulated Iron Wire 
Magnet and Annunciator Wire 


Galvanized Strand 1-2 inch and finer 
in car loads or reel lots 


“SUE” TYPE 





SAND BOX TYPE. 
AVOID IMITATIONS. 
CATALOGUED BY ALL 
MANUFACTURERS BUT 
SOLD BY OTHERS AT 
EXHORBITANT PRICES. 
WILL STAND 50% 
OVERLOAD FOR ONE 
MINUTE. 

100% OVERLOAD FOR 
TWENTY SECONDS 
U. S. GOVERNMENT 
STANDARD. 


PRICES AND SAMPLES ON APPLICATION 


Insulating Machinery 


BRAIDING, TAPING, WINDINC, TWINING, 
CABLING, STRANDINC, POLISHING AND 
MEASURING MACHINES, CABLE COVER. 
INC BRAIDERS 


FINE CASTINGS A SPECIALTY 


NEW ENGLAND BUTT COMPANY 


403 PEARL STREET, PROVIDENCE, R.1., U.S.A. 
(3) 


Licensees under the various patents cov- 
ering go-astteee a under H. Lg 
tom mnard—H. H. Blades 453032 May 2 
1881. 


HOW ABOUT DELIVERIES Y 
IN SPECIAL ELECTRICAL PORCELAIN 


Wecan make prompt deliveries and we 
make no:hing but the finest quality of 


WARD LEONA 
Electrical Porcelain for all purposes sie 
TRENTON PORCELAIN CO. ELEOaNS. He £9: 
TRENTON, N. J. Woldéld:ltbl 


WA 


New York Office, 120 Liberty Street (2) 


WRITE FOR OUR CATALOGUE OF ELECTRICAL BOOKS 


Y 5 


nD LEONARD 
MOTOR 


; 71-2 H.P U10V $14.40 LIST 4 
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India Rubber and Gutta Percha Insulating Co. 


AUTHORIZED MANUFACTURERS OF 


HABIRSHAW 


WIRES and 
CABLES 


Lighting — Power Transmission — Railway — Telephone — Telegraph 


SIGNAL 


OFFICE AND WORKS 


YONKERS, N. Y. 


W. M. HABIRSHAW, 


President and General Manager 





TWO NEW BOOKS 
AMERICAN METER PRACTICE 


By LYMAN C. REED 
CONTENTS 


Cuarter I.—Measurement of Direct Current. II.—Measurement of Alternating 
Current. III.—Requisites of a Good Meter; Commercial Consideration. IV. 
—Torque and Friction. V.—Edison Chemical Meter. I.—Thomson Record- 
ing attmeter. VII.—Duncan Meter, Alternating Current. VIII.—Duncan 
Meter, Direct Current. IX.—Stanley Meter. X.—Guttman Meter. XI.— 
Westinghouse Meter. XII.—General Management of Meter Department; Rec- 

* ords; Testing—General Policy. XIII.—Reading Meters. XIV.—Relative Value 
of Losses in Meters to Income. XV.—Differential Rating. XVI.—Elements 


of Photometry. 
Cloth, about 250 pages. Illustrated. Price, $2.00 


This is the only American book dealing with the theory and prac- 
tice of current metering. The author outlines the underlying principles 
of operation and leaves minor details to be worked out to suit local con- 
ditions. Representative types of commercial meters are described. 
Each meter so described has some distinguishing feature which makes 
it typical of its class. 


Alternating Current Transformers 
By F. G. BAUM 
CONTENTS 


Cuapter I.—Elementary Principles. II.—Simple Transformer Design. III.— 
Graphical Representation of Pressure Relations. IV.—Regulation. V.—Ef- 
ficiency. VI.—Testing. VII.—Systematic Design. VIII.—Circuit Regulators, 
Constant Current Transformers, Series Transformers, Compensating Voltmeter. 
IX.—Connections of Transformers for Single-Phase and Polyphase Circuits. 
X.—Commercial Types of Transformers. American and European Types of 
Single-Phase and Polyphase Transformers. ApPENDIxX.—Extracts from Rules 
and Requirements of the National Board of Fire Underwriters. 


Cloth. 195 pages, 122 illustrations. Price, $1.50 
The chapters of this book originated from a course of university 
lectures at Stanford University, Cal., but the material is intended for the 
use of the engineer and general reader as well as the student. Some 








knowledge of elementary alternating currents is presupposed. The scope 
of the work is shown by the table of contents above. 


Send for our new 96-page Catalogue of Engineering Books 


McGRAW PUBLISHING COMPANY, 114 Liberty Street, New York 
| nnn 1 Tena oe ct cdecandaaiiaeengiainatiaeipaciinnamna! 


CABLES 


SALES DEPARTMENT 


13-15 CORTLANDT ST. 


NEW YORK CITY 


J. B. OLSON, 


Manager of Sales 










John A. Roebling’s Sons Co. 


Bare 
Copper 
Wire 


Insulated 
Wire of 
All Kinds 


Main Office and Works 


TRENTON, N. J. 


AGENCIES AND BRANCHES 
CLEVELAND 
SAN FRANCISCO 





PHILADELPHIA 
ATLANTA 


NEW YORK 
CHICAGO 








Low Prices 
Best Quality 
Prompt Delivery 
Are the inducements we 
offer to purchasers of 
Weather-proof and Slow 
“AMERICAN BRAND” 


Se ‘aa : Burning Weather-proof 
Le Wire and Cables 
Chicage 


American Insulated Wire & Cable Co. 











North, South, Bast, West, Electrical World and Engineer % sccize? 


electrical journal, gad & Careless the one which is consulted when purchasing is to be done. 


S NO GEOGRAPHICAL LIMITATIONS. 
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NEW PRICES 


New net prices on all goods 
contained in our 55o-page cata- 
lugue No. 14. nd for it. 


Manhattan Electrical Supply Co. 
NEW YORK CHICAGO 





MICHIGAN COLLEGE OF MINES 


F. W. McNAIR, President. 
A state institution located in and 
= of an active mining dis- 
trict. For Year Book giving list of 


graduates and their occupations ap- 
7 President or Secretary. 
oughton, Michigan. 





1 ‘ ; MONTREAL 
McGill University, “°o*zREAY 
Courses in Architecture, Civil En- 
ineering, Mechanical Engineering, 
lectrical Engtneering, Mining En- 
gineering, Practical Chemistry. 
For descriptive pamphlet or infor- 
mation, address, 
J. A. NICHOLSON Registrar 
HENRY T. BOVEY Dean. 





FLST SSA EXTENSION 
















COMPRESSION 


N Fy 


CARY SPRING WORKS 
240 and 242 West 29th St., New York City 
Mfrs. of WIRE and SPRINGS of All Kinds 






NEW IDEAS 


Distinctive Merits 


are found in the Lundin specialties 
Our Circular makes interesting reading 


THE LUNDIN ELECTRIC & MACHINE CO. (Inc.) 
176 FEDERAL STREET, BOSTON, MASS. 


Willard 
Storage Batteries 







The Willard Storage Battery Co., 
Cleveland, Ohio. 


SECOND EDITION. 
ALTERNATING-CURRENT 





WIRING 
AN? DISTRIBUTION 


BY WILLIAM LeROY EMMETT. 


98 Pages, 33 Illustrations. 
Price, $1.00 


The object of this work is to point 
‘out the practical significance of some 
of the laws governing the distribu- 
tion of alternating currents, and to 
explain these laws in such a manner 
that their nature and relative impor- 
tance may be realized by practical 
men without the expenditure of time 
necessary to the study of a complete 
work on the subject. 


Copies of this or.any other elec- 
trical book published will be sent by 
mail, postage prepaid, to any address 


in the world, on receipt of price. 


McGraw Publishing Co. 
Book Dept., 114 Liberty St., N. Y. 








ELECTRICAL WORLD 
and ENGINEER 


ls more widely quoted abroad thae 
any other electrical journal published 
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For Every Service 
For Underground, Aerial and Submarine UT 


use, “Sarety” wires and cables have the 
OVERLOAD DEVICE 


‘endorsement of some of the largest users in 
IS A 


THE SAFETY INSULATED WIRE & CABLE CO. 
Circuit BREAKER 
ONLY 


114-116 LIBERTY ST., NEW YORK 
“FOOL PROOF” 


STARTER IN EXISTENCE 


\ ® 









_ Telephone 


Telegraph 
WIRE 


WIRE 
ROPE 






WIRE STRAND ““SKE’’ TYPE 


All Kinds Iron and Steel Wire 


Licensees of patents to H. Ward Leonard: June 
29, 1897, May 19, 1896, Aug. 25, 1896, Sept. 
22, 1896, Oct. 24, 1899, Sept.11, 1900 Feb. 
12, 1901, April a ea ) onl, ane 
other patents pending, and also under pa 
H.H. Blades, No, 453,032, May 26, 1891. 


THE NATIONAL WIRE CORPORATION 


Works and General Offices 


NEW HAVEN, 333 CONN. 


Sales Offices 


NEW YORK BOSTON CHICAGO DE KALB 
KANSAS CITY SAN FRANCISCO 


ASK FOR SPECIAL PRICE LIST, WITH TABLES 





PROTECTS MOTOR AT ALL TIMES 


PROTECTS MOTOR 
DURING TIME OF STARTING 


ONLY TYPE OF OVERLOAD 
STARTER APPROVED BY 
THE U. S. NAVY 
AND BY THE 
LEADING FIRE INSURANCE 
COMPANIES 





SC iON 


eam Crore Mfg. Co. 


BOSTON, MASS. 
NEW YORK: 135 Broadway. PHILADELPHIA: Girard Building. 


BUILT FOR BOTH FRONT AND 
BACK OF BOARD 


A Correspondent of Electrical World & Engineer writes: 

“T have been a subscriber more or less from about 1880, 
and when not a subscriber have read your magazine weekly, 
as it has always been taken by the company by which I am 
employed. It is very interesting to look back to The Opera- 
tor and think of the various steps by which you have reached 
your present position on the stairway of progress.” 


te eo) Ty 


ELECTRIC Co. 
CTL a 
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A brass foundry equipped with McCullough-Dalzell crucibles is assured the high- 
est crucible efficiency attainable. The increasing demand indicates their superiority. 


Write for prices. 


McCULLOUGH-DALZELL CRUCIBLE CO., (5) 


PITTSBURG, PA. 












GLAZE-FILLED 
PROCESS 





HIGH-GRADE | 
PORCELAIN 


INSULATOR 


HIGH-VOLTAGE 
POWER- 
TRANSMISSION 


Made by our original glaze-filled process. They are the most 
thoroughly vitrified, and being made in separate parts of uni- 
form thickness, each part thoroughly glazed and with the extra 
layers of glaze used in firing them together, an insulator is 
produced which is practically non-puncturable. 


SEND FOR CATALOG 


















THOMAS QUALITY 


PAT. NO. 600,475 MARCH 8, 1898 


















MANUFACTURED BY 


THE R. THOMAS & SONS COMPANY 
Main Office : EAST LIVERPOOL, OHIO 


FACTORIES : EAST LIVERPOOL, OHIO, and LISBON, OHIO 
SALES OFFICE : 39 CORTLANDT ST., NEW YORK, N. Y. 







The Hartford 


for Automatically Turning Current ON and OFF Daily, 
with Only WEEKLY ATTENTION 
FOR CONTROLLING 
STREET LIGHTS SIGN LIGHTS 
WINDOW LIGHTS HALL LIGHTS 
MOTORS and BATTERIES 


This powerful re- 
flector placed at the 
top of the window 
doubles the capacity 
of each lamp and 
teflects an even light 
on the entire wine 
dow. 





MADE IN LENGTHS TO FIT ANY WINDOW 
and ready to put up. It will pay you to write us for our illustrated 
catalogue. 
AMERICAN REFLECTOR AND LIGHTING CO. 


199, 201, 203 AND 205 EAST YAN BUREN STREET, CHICAGO, ILL. 















| “Signaloid” Sx 

BEST. q Coloring 
ALL IN SIGNALOID CHEMICAL WORKS «@ 

ONE BOTTLE )  ckiiegi Bros., Props.) 1398-5 BROADWAY, NEW rk 








Hiard Porcelain 


for 


Electrical Specialties 


IMPERIAL PORCELAIN WORKS 


Trenton, ~ - - N. J. 





If it is insulating tape or cloth in rolls on inch 
pasteboard centres, any width, it’s 


IMPERIAL VARNISH CLOTH 


Up-to-date goods put up in up-to-date style. 
The saving in labor in using is possibly equal to ten per cent. of the cost. 


SILLS-EDDY MICA COMPANY 
NEW YORK. CHICAGO. 





DO YOU? 


BUY LAMPS-OReBUY CANDLE POWER 


16 “Oa Lwennenet mer 12 | 


THE STERLING ELECTRICAL MANUFACTURING CO. . nah 


STERLING SPECIAL NEW YORK, WN. ¥. WARAEN, OC. CHICAGO, ILL REGULAR TYPE 





Time Switch 


it Saves CURRENT and LABOR. You know what that 
means. 10-20-35-50 A. 250V. 1-2-3 Pole 


SEND FOR DESCRIPTIVE BULLETIN 
THE HARTFORD TIME SWITCH COMPANY 
Howard Building, Hartford, Conn. 


IT COSTS LESS THAN ONE CENT 


to color each incandescent lamp when you use 
CRYSTAL CHEMICAL COLORING 


You get a permanent and brilliant color of perfect 
transparency. It is equal to a good many natural-color 
lamps without the expense. Nine different colors or 
effects. 


WEBSTER CHEMICAL CO. 


400 Sibley St. St. Paul, Minn. 
(s) 





WHEN WRITING TO ADVERTISERS PLEASE MENTION 


ELECTRICAL WORLD AND ENGINEER 
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ELEC, MOTOR CONTROLLERS 


and RHEOSTATS 
for all purposes. 
Send for Bulletins. 


GLOBE ELEC. CONTROLLER CO. 


Amsterdam, N.Y . 


J. L. Schureman & Co. 









Controllers 
139 South Clinton St. 
CHICAGO 


LKKAAAAA AAAS SAS SAS SAS SESS SSE. 
% ELECTRIC SIGN * 
FO MOL) ea OOO acy 

OTRO © OMe OO ORS CRO OM 

»| & LW) east 3 6 al Pk, © 


est in the World. 


Write us for Flasher information and prices 


Reynolds Electric Flasher Mfg. Co., 
221-225 Fifth Avenue, CHICAGO, ILL.¥ 


SOO bbb bbb tt at bbb 














“In all the land, range up, range down, 
Is there ever a place so pleasant and 
sweet?”’ 


THE 
1000 
ISLANDS 


There may be somewhere on the 
earth a more delightful region than 
that of the Thousand Islands, but 
if there is, it has not been dis- 
covered. It is as fine as the Bay 
of Naples, with no danger of be- 


ing buried in hot ashes. There 
are 2,000 picturesque Islands scat- 
tered along the twenty-five miles 
of one of the most beautiful rivers 
in the world. You can find out a 
great deal regarding it in No. 10 
of the “Four-Track Series,” “The 
Thousand Islands,” of the St. 
Lawrence River issued by the 


NEW YORK CENTRAL 


A copy will be mailed free on receipt 
of a two-cent stamp, by George H. Dan- 
iels, General Passenger Agent, Grand 
Central Station, New York. 





e 
THE 
ONL Y 
WAY 


CHICAGO 
& ALTON 
RAILWAY 


lr 





ad 
THE BEST FREIGHT AND 
PASSENGER LINE IN 
THE COUNTRY, 
WHEN OUR SOLICITORS 
CALL 


“GIVE THEM 
PY 
\ SHOW ” 


ng i, 
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Mm HARD RUBBER| 


THE BEST THAT CAN BE 
MADE. SPECIAL DESIGNS 
MADE TO ORDER. 


INDUROID 
HORNOID 
FIBRETTE 


RECEIVER SHELLS, MOUTH PIECES, PUSH BUTTONS, CRANK HANDLES, 
SOCKET RINGS, SOCKET KEYS, SOCKET BUSHINGS, SWITCH KEYS, ETC. 
ESTIMATES AND QUOTATIONS ON APPLICATION, 


SOLE AGENTS 
THE UNITED BUTTON CO., - 692-694 Broadway, N. Y. 


THE SCRANTON BUTTON CO., Mfrs., Scranton Pa. 





Vour Bank uses a Time Lock 


for protection against loss of money 








A Security Time Switch 


protects against a different loss. It saves current and permits 
the best possible advertising. 











25 Amperes 
D. P. S. T. 


10 and 220 V. 


Price 





$7.00 each 


Weight, 8 Ibs. 





Show Window Lighting is one of the advertiser’s opportunities. 
It should not be curtailed by losing the evenings after the store 
is closed. A Security Time Switch will automatically cut the 
lights at any time set. 


Send for Catalog 119 B 


THE FE BISSELL COMPANY 


Manufacturers 'of Switchboards and Electrical Specialties, 


TOLEDO, O. 
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NOW READY 


The second quarterly issue of the “ Central Station List and Manual 
of Electric Lighting,” successor to the “Central Station Directory,” 
consisting of complete and accurate reports from the central 
station companies and municipal lighting plants of North America. 
The 


Miost Reliable Directory 


of the 


Flectric Lighting Industry 


EVER PUBLISHED 



















The information includes the exact title of each company; 
office address; names, addresses and position of officers; nature of 
steam and generating plant with capacity, and name of manu- 
facturer; voltage of system; number and style of motors, arc 
lamps, incandescent lamps, etc.; day circuits; capitalization; nature 
of city contract and price of lights; and other technical and finan- 


~—s DRICE, $4.” 


No additional charge for the June, September and December 
numbers. The entire list will be revised quarterly and new plants 
will be added. Address all orders to 


CENTRAL STATION LIST 
114 Liberty Street, New York 
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SQUARE HEAD 
Double 
Fibre 
insulation 
Securely E 
attached fs 
¥Y-inch and E 
%-inch A 
lengths = Y%-inch 
= Staple 
Pat. E enlarged 
Nov. 27, three — 
1900 times / 






ing quali- 
ties 


Manufactured and For Sale by 


Blake Signal & Mfg. Co. 


246 SUMMER ST. 
BOSTON, MASS. 





ELECTRIC GAS LIGHTING CO., Boston 
CRESCENT CO., Chicage 
SCHOEN, AUSTIN & CO., Atlanta 
J. A. WHITNEY, Denver 














INTERNATIONAL BRASS & 
76 Beekman St., 
New York. 
Brass Turning. 
Gear Cutting, 
Press Work, 
Fine Wire 
Winding, : 
Experimental Work, Small Machinery. 





The Bates Machine Company 


MAKERS OF 


High Grade Number'ng and Dating 
Machines of every description. 


346 Broadway, New York, U.S.A. 






x FOR ALL SOLDERING Z. 
the best, most conven- 
ient flux. The: 

a ALLEN SOLDERING 
Ss Tick 
BIC STICK, 10 CENTS 


L. B. ALLEN CO., Inc. 


SOLE MAKERS 
1332 Columbia Ave., Chicago 


incandescent Lamps 
THE BRILLIANT ELECTRIC CO. 


CLEVELAND, OHIO 





ELECTRICAL WORLD 
and ENGINEER 


| is more widely quoted abroad than 
| any other electrical journal published 
| 








ELECTRIC CO. tac. 





















ELECTRICAL WORLD anp ENGINEER. 





WE MANUFACTURE 


Standard 
Screw Glass Insulators 


FOR ALL PURPOSES 





Hemingray Glass Co. 


ESTABLISHED 1848 
Office: Covington, Ky. 


FACTORIES: MUNCIE, IND. 





Switchboard" Builder: 


SPRINGFIELD, ILL. 

D. C. To A. C. Converter Motor-Pumping Installations 
3 to100 K. W,-110-220 or 500 V.-D. C. to 30 Cy.-A.C, 

ROTARY CONVERTERS 





Specialties of the superior sort 


are marked 


YOST 


ALL HAVE SPECIAL MERIT AND 
DISTINCTIVE ADVANTAGES 


LOOK 


at the simple manner of lock- 
ing the shell cap of the Yost 
Socket. A turn of the wrist 
locks it—positively, securely. 
No screws. Four _ locking 
points. 


THINK 

of the time it saves in wiring up. There are other distinctive 
features in our SOCKETS, WALL SOCKETS, WEATHER- 
PROOF SOCKETS, CORD ADJUSTERS, SOCKET HAND- 
LES, ROSETTES. 


Our red booklet is an eye opener. Want it ? 


YOST ELECTRIC MFC. CO. 


Teledo, Ohio 














5 P 


Wire enamelied upon 


porcelain tubes. 


Rust Proof—-Dust Proof 
Non-Abrasive—Permaneat 


USED; 3Y’ 


The General Electric Co.: 
The Sprague Co. 

The Diehl Co. 

Gen’! Incandescent A. L. Co. 
Stanley Electric Mfg. Co. 
Westinghouse. Electric Co. 
Jandus Electric Co. 

Dayton Fan & Motor Co. 










AND MANY OTHERS, BOTH IN 
U. S. AND ABROAD.? 


WRITE’ FOR: FULL 
INFORMATION. 





fy 
; 
4 
: 
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SAVE CURRENT =:* MONEY! 


INCANDESCENT LIGHTING 


CONTROLLED by using a 
Regulating Socket that turns 
the Current ON or OFF as 
the Filament of the Lamp is 
Brightened or 
Dimmed. 


All REGULATION 
and CONTROL se- 
cured by _ turning 
KEY. 


ITS ANY LAMP 
ITS ANY FIXTURE 


Write for Prices. 


























D. C. CIRCUITS. 












SOLE MANUFACTURER 


= Bogia Regulating Socket Co, 


PHILADELPHIA, PA. 






The Electro-Dynamic Company 
212 to 226 IONIC STREET, PHILADELPHIA, PENNA. 
Cable Address, Edco. A. B. C. Code. 
Dynamos, Motors, Knife Switches, Electrical Steer- 
ing Gears, Engine Room Telegraphs, Revolution 
Indicators, and Marine Specialties. 












ii, INFRINGEMENT NOTICE 
abn” | To Manufacturers, Dealers and Users of 
ELECTRIC BELL PUSH BUTTONS 





“NOSCRU” 


iscrewLess) MIDGET PUSHES. ccomecteo in to seconos) 


Sat iad Sr. iis” ARE MANUFACTURED BY US 
aap ee. UNDER U. S. LETTERS PATENT No. 757203, GRANTED APRIL 12, 1904 
CLAIM No. 3 OF WHICH IS AS FOLLOWS: 

An improved device of the class described, comprising a tubular body member formed to 
receive circuit-wires transversely and interiorly, said body member being provided at one end 
with circuit-closing means arranged for DIRECT ENGAGEMENT with said circuit wires to 
close an electrical circuit through the same. 


INFRINGEMENTS ON THIS PATENT WILL BE VIGOROUSLY PROSECUTED BY 


THE SARCO CO., 906 6th Ave., New York City 








Noscru, Jr., for %- 





inch hole. 
a6 33 
NOSCRU”’ MIDGET PUSH BUTTON Costs Less to Install No Tools Required 
A REVOLUTION IN PUSH BUTTONS. No Exposed Contact Parts. 
. i . Unaffected by Dampness. 
MADE IN STANDARD SIZES. Frictional Yielding’ Contacts. 
The “NOSCRU” (or screwless) Button, as its tn ine ee CIRCUIT or GROUND— 
name implies, has NO SCREWS. Can be used in metal plates for Outside Pushes. 
Connected in a FRACTION OF THE TIME The wires are the contacts and once secured can- 
; not be displaced in use, yet are easily and quickly 
required by any other Button made. removed. Send for sample. 





Noscru, Pee-Wee, for 
a Bee THE “NOSCRU” PEE-WEE IS THE SMALLEST BUTTON IN THE WORLD—TAKES AN 18 WIRE. 
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The Helios Mfg. Co. 


has purchased the assets ot tne Helios Upton 
Co. and is prepared to manufacture 
Arc Lamps for all circuits. 
We are especially prepared to furnish the 
H-U SERIES ALTERNATING 
SYSTEM and th HIGH ECONOMY 
ARC LAMPS FOR I110 


VOLTS 


According to a test made lately the High 
Economy Lamp shows an increase in 


illumination of 40 to 50 per cent., using the same 


amperes, in comparison with the standard lamp. 


HELIOS MEG. Co. 


BRIDESBURG, 
Philadelphia, Pa. 








Noscru, Jr., for %- 
inch hole. 


Noscru, Pee-Wee, for 
%-inch hole. 





oe eee iri 





Sawyer=Man Lamps 


General Office and Works: 510-530 West 23d Street, New York 
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Nernst Lamp 


Efficiency Demonstrated 






These illustrations were reproduced without 
retouching, from photographs taken simul- 
taneously with a single exposure. 







Reading of Meters 
Note: 7 


Saving of Current 








Incandescent Nernst For information address 
givin givin 


8 
50 C. P. of Yellow Light. 50 C. P. of White Light. 


Nernst Lamp Co., Pittsburg, Pa. 


Or any of the following Sales Offices: 
New York, Boston, Philadelphia, Buffalo, Detroit, Chicago, St. Louis, 
Denver, San Francisco, Seattle. 











Of new designs to meet new con- 
ditions are now on the market. 


A trial order of these lamps will 
convince the most skeptical buyer 
as to their superior qualities. 


Nea c 


Sawyer-Man Electric Co. 


Sales Offices in all Principal Cities 
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EMAIN THE STANDARD OF THE WORLD For ALL ARC LIGHTING SYSTEMS 





FOR STEREOPTICONS 


“Electra” Carbons give best light AND PROJECTORS FOR 


“Electra” Carbons have longest life STAGE LIGHTING, 
PHOTO-ENCRAVING 
‘Electra’? Carbons leave no dust WORK, ETC. 


fask for 


“PINK LABEL” 
ALTERNATING 
CURRENT 


‘“‘Electra”’ Carbons are used everywhere 


‘‘Electra” Carbons are dividend payers 
for central stations 


‘‘ Electra”? Carbons are most economical 


for isolated plants Cored “Electra” Carbon - 





iin a 


DON’T Buy LAMPS 


BEFORE CONSULTING THE 


New Price List 


OF THE 


PSs 


ae nt ae ae ae 


5 SY 





Soft Soldering with Acids, Pastes, or Fluids 
a thing of the past. F 


Practically as good as hard-soldering and without effort or expense. 
Is Rapid, Clean, Economical, Practical, Convenient, Always Ready, Easy to Use. 






Requires no acids of any description. 


We shall shortly place on the market the 
e to flow very quickly and easily. 


form, mad 
GERMANIA ELECTRIC LAMP co. W. GREEN & CO., 6% Maiden Lane, New York, Manufacturers. 


Essex Street, Harrison, N. J. 





ELECTRICAL WORLD AND ENGINEER 


IS MORE WIDELY QUOTED ABROAD 
& POSTAL WILL BRING IT THAN ANY OTHER ELECTRICAL JOURNAL PUBLISHED. 
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Edgewise Wound Enclosed Arc Lamps 


Embody the latest features of Arc Lamp manufacture. 


INDESTRUCTIBLE. 

PERFECT REGULATION. 

PERMANENT ADJUSTMENT. 

COMPOSED OF FEW PARTS. 

SIMPLICITY AND RIGIDITY OF CONNECTIONS. 


WRITE FOR FURTHER INFORMATION. 


GENERAL OFFICES: SCHENECTADY, N. Y. 


NEW YORK OFFICE: 44 BROAD STREET SALES OFFICES IN ALL LARGE CITIES 


wus) 


. . Ae ee 
Set Tt ke a Dp t t = 
uTiUTY. VTL | == 
BEAUTY OF . 


FORM, See ht 


ARTISTIC 


oes ea OM AC e (e -L 


risa ae THE LIGHT OF 


SEPT. 9, 


er qian THE WORLD. 
: MANAGER 


The I. C. S. System of training, by 
mail, is the helping hand by which 
many ambitious people have risen from the low- 
Ih Td est to the highest positions in their craft or 
ATTAINABLE. calling. Many have been enabled to change their 
eee = occupation, taking positions in their chosen pro- 
: fession. 
il Only Construction Aur What we have done for eee eeeeeeeeeeseeoeeeoeoeoeoeoe 


Admits of a REBATE OF 3 others we can do for you. INTERNATIONAL CORRESPONDENCE SCHOOLS 
CENTS EACH ON’ BURNT Decide today to earn more Box 818, SCRANTON, PA. 


OUT LAMPS. Think of it. money—then let us help you. 4 piease send me a free copy of " 1001 Stories of Success,” 


and explain how I can qualify for position 
Our book, ‘1001 Stories of Suc- marked X below. 
OUR CATALOGUE TELLS THE cess,’’ gives the names, addresses, 
and advancement of over a thou- 
STORY. SEND FOR IT. sand of our students in all parts of 
the world. 


RSET a HL We can train you, by mail, 


in your spare time, for any 


aaah He mm mentioned in the 
3327-3329 Locust St., Cut Out, Fill In, and 
ST. LOUIS, MO. Mail the Coupon to Us : 


DISTINCTLY NEW. 


CUARANTEED 


Aer 


Eiectrical Engineer — Steam Engineer 
. Municipal Engineer — Marine Engineer 
— Bridge Engineer — Hydraulic Engineer 
. Civil Engineer —. Chemist 
Mechanical Engineer — Sheet-Metal Orafteman 
. Mechanical Drafteman —. Ad Writer 
~ Mining Engineer — Bookkeeper 
— Metailurgist — Stenographer 
. Sanitary Engineer To Speak French 
. Traction Engineer . To Speak German 
Electrician To Speak Spanish 


Feoeeeoeooooeoeee 


Name 


eee eeeeeeeeoeoeoeoeeeee ee @ 


_ State 


SPSS HSSSSSSSSOSSSsSoeos+eoeoeoeoo®e@ 


Ceeeeeoeoee® 
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HIGH-GRADE 
TRANSFORMERS 


We have embodied in this prod- 
uct all that is best in the art of 


transformer building. A fact es- BELLEVUE PORCELAIN WORKS 


Manufacturers of 









ComMPRESSED FisrRE Company 
Makers of Hard Rubber Compounds’ 


Send for samples and estimates. Circular with certi- 
ficates of heat and insulation test mailed on request. 


6 BEACON STREET, BOSTON, U.S.A. 










tablished by the many severe tests 

: . . . OF ALL DESCRIPTIONS FOR 
to which our transformer has Special Porcelain Pieces ELECTRICAL PURPOSES 
been subjected. It has never been Address all correspondence toH ENR Y D. SEARS, General Sates Agent 


defeated in any competitive test, earn eee 6° | ERORTON, MASS, 


therefore stands alone among its 
competitors. 


MOLONEY ELECTRIC COMPANY (wa rq S (10 iG 
ST. LOUIS, MO. 


WRITE FOR OUR CATALOGUE OF ELECTRICAL BOOKS 
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INSULATORS 


Owe their almost universal use to their uni- 










form quality; perfection of design and me- 





chanical and electrical strength, preventng 





| arcing and leaking of the current and burning 


of pins and cross arms. 





Their use is evidence of good judgment. 


FOR ANY VOLTAGE Jj 
Catalog on Request 


The Locke Insulator Mfg. Co. 
| VICTOR, N. Y. (2) 







SWITCHES 


FOR 


Switch-board Work 








You can increase the efficiency of your advertising by sending 
us NEW CUTS frequently. 
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MODERN 
LIGHTING 


FOR 
MODERN 
STORES 


The Frink system of window lighting has the approval, 
by adoption, of the leading stores in all lines. Full 
information and estimate of cost on request. 


I. P. FRINK, 551 Pearl Street, New York 





hh ci ie ie aha ahaa ei tie 
Portable 
OHM- 
WATT- 
VOLT and 
AMPERE 
METERS 
for direct and alternating current. 
REASONABLE PRICES AND 
UNSURPASSED ACCURACY 
<= SEND FOR NEW CATALOGUE 


MACH ADO & ROLLER, 203 Broadway, N. Y. City 


GENERAL SALES OFFICE OF WHITNEY ELECTRICAL INSTRUMENTZCO. 
SO bb bb be be be et eb be 


KARTAVERT. 


HARD AND FLEXIBLE FIBRE IN SHEETS, RODS AND TUBING. 
For Electrical and Mechanical Purposes, Railway Dust 
Guards, Washers and Packings. Patent Insulating Cleats. 

Manufactured by 


THE KARTAVERT MANUFACTURING CO., Wilmington, Del. 
RYNESS PERFECT IMPREGNATION 
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BERLIN . 
93 BRUECKEN ALLEE-.NW, 


Of all Qualities, in any 

Form at Lowest Prices 

Eugene Munselland Go, 
New YorK and Chicago 


INSULATION tae is. 


Micanite, Linotape, M. I. C. Compound, Empire 
Cloth and Paper. For years the Standard. 


Mica Insulator Co., Originators 


NEW YORK and CHICAGO. 


BUFFALO, N.Y.( 


baat ST. rr a 
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WE CAN SAVE YOU WORRY. 


If your Circuits are properly equipped with 


GARTON LIGHTNING ARRESTERS. 


30 


You may rest assured that you have the most efficient 
protection available. This is due to the easy outlet they 


offer the lightning—a fact proven by service. 
Detailed description in Catalogue No. 40C. 









IOWA, 





Cut No. 755. GARTON-DANIELS CQO., - . @ KEOKUK, 


Pole Arrester. iron Cover. 





| AMERICAN 


gm 


ft 





NEWARK. N.J..U.S.A._ ha tare: a 


SALES AGENTS 
; 
CARRYING STOCK 


WESTERN ELECTRIC CO. ; 
CARTER & GILLESPIE FLORIDA ELEC. CO, 








AMERICAN ELEC. CO. STANDARD ELEC. CO. 
SAINT PAUL, CINCINNATI, CHICAGO NEW YORK ATLANTA, JACKSONVILLE, 
MINN. OHIO SAINT LOUIS PHILADELPHIA GA. FLA. 
DENVER KANSAS CITY , 
CALIFORNIA ELEC’L WORKS NAT’L AUTO. FIRE ALARM CO. 
SAN FRANCISCO, JOHN FORMAN NEW ORLEANS, 
CAL. MONTREAL, CANADA LA. 
ALPHABETICAL INDEX TO ADVERTISERS, —Continued from Page 28 
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E Business is Paying Busi 
Xport Business is Paying Business, 10 siineer st sso sot moat, 





Sala as oN 





KNIFE 
SWITCHES 


ALL SIZES 


Once you 


buy them 
you will 


never have 
cause for 
regret, for 
one real- 
izes he has 
the best 


Plugged Steel 
Boxes, Erick- 
son Insulators 
and Panel 
Board Boxes 


ACCOUNTANTS. 
Weiss, W. F. 


AIR COMPRESSORS. 
Christensen, N. A. 
National Electric Co. 


ANNUNCIATORS. 
wards & Co. 
Electric Appliance Co. 
Holtzer-Cabot Elec. Co. 
Ostrander & Co., W. R. 


ARC LAMP CLUTCHES. 
Peterson & Co., J. 


ARMATURE DISCS. 
Wilson & Smith. 


ASBESTOS. 
Johns-Manville Co., H. W. 
AUTOMATIC FIRE ALARMS. 
Montauk Fire Detecting Wire Co. 


AUTOMOBILES. 
Ward Leonard Elec. Co. 


BALL BEARINGS. 
Auburn Ball Bearing Co. 


BATTERIES, PRIMARY. 
Eastern Carbon Works. 
Edison Mfg. Co. 

Knapp Elec. . Novelty Co. 
genes Fan & Motor Co. 
eclanche Battery Co. 
Manhattan Elec’l Supply Co. 
Western Electric Co. 


BATTERIES, STORAGE. 
American Battery Co. 
Battery Power Company. 
Central Elec. Co. 
Columbus Storage Bothere, | > 
Electric Storage’ Battery Co 
Gould Storage ator Co. 
Hatch panne, 0. 
National Batter oy 
Smith Storage attery Co. 
Storage pessery, Supply Co. 
United States Battery Co. 
Willard Storage Battery Co. 
BEARINGS. 
Diamond Anti-Friction Metal Coa 
BELLS. 
Edwards & Co. 
Ostrander & Co., W. R. 
Viaduct Co. 
BELTING, 
Shultz Belting Co. 
BELT DRESSING. 
Dixon Crucible Co., Joseph. 
BINDING POSTS. “ 
International Brass & Electric Co, 
National Acme Mfg. Co. 
BLOWERS. 
Sturtevant Co., B. F. 


UTICA, N. Y., U.S.A, 


Send for 


Price List 


THE BOSSERT 
ELECTRIC CONSTRUCTION CO. 


ELECTRICAL WORLD anp ENGINEER. 


(3) 


400 Amp. 


Fig. 71. 


1 Ohm. 1 Minute 


WIRT ELECTRIC; COMPANY 


PHILADELPHIA. 


New York Chicago 
128 West Jackson Block, 


26 Cortlandt, 


CLASSIFIED INDEX. 


BOILERS. 
Babcock & Wilcox Co. 
New York Safety Steam Power Co. 
Smith Co., S. Morgan. 
Station Equipment Co. 
Wetherill t €0., Robt. 
BOILER COMPOUNDS. 
Dearborn Drug & Chemical Co. 
BOLTS. 
National-Acme Mfg. Co. 
BOOKS, TECHNICAL. 
McGraw Publishing Co. 
% on & Chamberlain. 
Van Nostrand Co., D. 
BRASS GOODS. 
Crane Co. 


International Brass & Elec. Co., Ine. 


Lunkenheimer Co. 
BRIDGES. 
American Bridge Co. 
BRUSHES, DYNAMO. 
Eastern Carbon Works. 
Le Valley Vite Carbon Brush Co. 
Wirt Electric Co. 
BRUSH HOLDER. 
Baylis Company. 
BULB CLEANERS. 
Incan. Electric Lt. Manip. Co. 
BUSHINGS. 
Bossert Electrical Construction Co. 
Compressed Fibre Co 
Scranton Button Co. 
Siemon Hard Rubber Corporation. 
CABLE HANGERS. 
Chase-Shawmut Co. 
Johns-Manville Co., H. W. 
Standard Underground Cable Co. 
CABLE RACKS. 
Cope, 
CALCULATING MCH. 
Calculagraph Co. 


CAPS. 
McCullough-Dalzell Crucible Co. 


CAR HEATERS, ea 
Johns-Manville Co., W. 
Simplex Electrical cat 


CAR LIGHTING, ELECTRIC 


Consolidated Railway Electric Lighting & 


Equipment Co. 

CARBON. 

Eastern Carbon Works. 

Reisinger, Hugo. 
CARBON CLUTCHES. 

Peterson & Co., J. L. 
CASTINGS. 

Lowell Model Works. 

National Electric Co. 


Continued on Page 32. 


New England Butt Co. 
Smith Co., S. Morgan. 


CELLULOID, PERFORATED. 


Aitchison Perforated Metal Co., Robert. 


CHAIN BLOCKS. 
Yale & Towne Mfg. Co. 


CHIMNEYS rent). 
Pollock Co., Wm. B. 


CHUCKS. 
Hardinge Bros. 


CIRCUIT aa 
Bissell Co., 
Condit Ect Mfg. —. 
Cutler-Hammer Cs 

* Cutter Electrical e fg. Co. 
Ft. Wayne Electric Wks. 
La Roche Co., F. A. 
Ward Leonard Electric Co. 


CLEATS. 
Thomas & Sons, R. 
Trenton Porcelain Co. 
CLIMBERS. 
Cincinnati Tool Co. 
Klein & Saat, Mathias. 


Reidy, 

Smith, iemenway. & } Corp. 
CLOCK, awetce 

Bissell C 


Pate oh Co. 
Hartford Time Switch Co. 
Kilbourne & Clark Co. 
CLUSTERS. 
Benjamin Elec. Mfg. Co. 
Dale — any. 
Frink, 
CLUTCHES, “ARC LAMP. 
Peterson 
COMMUTATORS.” 
Elliott Bros. Elec. Co. 
Heck, Louis. 
Homer Commutator —.. 
Northwestern Electric 
COM MUSA SOR COMPOUND. 
Allen & Co., L. B. 
Crescent Compan 
Dixon Crucible a Joseph. 
McLennan 


Co., K. 
COMMUTATOR yee DEVICE. 


Akron Elec’l Mfg. 
CONDENSERS. 

Alberger Condenser Co. 

Brown & Co., Clifford H. 


Conover Mfg. Co. 

Marshall, Wm. neeremtsic), 

Stanl Tad Elec. Mtg. Co. (Electric). 
CONDUIT 


pple thy Circular Loom Co. 
American Conduit Co. 
American Stone Conduit Co. 
American Vitrified Conduit Co. 
Camp Co., B. 


London 
J. Defries & Sons, Ltd 





Fibre Conduit Co. 

Field pour & Co. 

Gest, G. 

Gherky, W yO 

National Conduit & Cable Co. 
Osburn Flexible Conduit Co. 
Sprague Electric Co. 

Standard Vitrified Conduit Co. 


CONDUIT RODS. 


Cope, T. J 
a TERMINALS. 


hain as 

Smith, Hemenway & Co., Corp. 
CONSTRUCTION SUPPLIES. 

Peirce Jr., C. L. 

Bissell Co., F. 
CONSTRUCTION TOOLS. 

Cincinnati Tool Co. 

Klein & Sons, Mathias. 

Smith, Hemenway & Co., Corp. 


CONTROLLERS. 
Case Mfg. Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller Se Supply Co. 
Globe Elec. Controller Co. 
Schureman & Co., J. L. 
Sundh Electric Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 
CONVEYING MACHINERY. 
(Coal, Ashes, etc.) 
Case Mfg. ~, 
Hunt Co, c. 


stare i ) 
ink-Belt ledaecinn Co. 
Maris Bros, 
Ridgway Belt Conveyor Co. 
Robins Conveying Belt Co. 
United Telpherage Co. 
COOLING TOWERS. 
Alberger Condenser Co, 
CORD ADJUSTERS. 
Incan. Elec. Lt. Manip. Co. 


Kinsman Electric & Ry. Supply Co, 


CORD, ARC LAMP. 
Samson Cordage Works. 
CORD, FLEXIBLE. 
American Elec’l Works. 
CORD, TROLLEY. 
Samson Cordage — 
COVERS, CRUCIB 
McCullough- Daiear Crucible Co. 
ee TRAVELING. 
Maris Bese,” o 
Niles Tool Works Co. 
Mead-Morrison Mfg. Co. 
Muralt & Co. 
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aga, 
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The Sign 
that sells. 


“REFLECTRIC” 


TRADE MARK REGISTERED 1904. AMERI- 
CAN AND FOREIGN PATENTS ALLOWED. 


Requires less current and can 
be read farther, day or night, 
than any other electric sign in 
the world. 


Ask for bulletin and central station 
information. 


SOLE MANUFACTURER 


Western Display Co. 


ST. PAUL, MINN. 





X-RAY REFLECTORS 


SAVES HALF THE LIGHT 
DOUBLES THE ILLUMINATION 


Send for Catalogue 
NATIONAL X-RAY REFLECTOR CO. 


187:East Van Buren Street, - - Chicago 
26 Cortlandt Street, - - New York 


If you do not know who makes what 
you want to buy, consult the advertis- 


ing pages of EvectricaL WorLp AND 
ENGINEER. 





THE 


PUSEY VOLTAGE 
REGULATOR 


is guaranteed to regulate 
within 4% per cent and 
is adapted to either Al- 
ternating or Direct Cur- 
rents. 

It saves labor and lamps 
and attracts customers 
through steadiness of 
light 


FILL OUT AND MAIL US THE COUPON PRINTED 
BELOW AND WE WILL SEND YOU 
FULL PARTICULARS 


ELECTRICAL SPECIALTY CO. 
Kennett Square, Pa. 
Have you a voltage regulator 
EE extn wervewae nicest 
Do you contemplate installing 
OOO? cuduatitcvas!s ns bates 
Have you alternating or direct- 
current machinery?......... 
WOMAN 5.5 6s hesins Dees eek 


IRR ce tea ate ay pe NO aoe ie 


Cece eer eee ee eee eee ee ee ee ners eeeeeee 





ELECTRICAL WORLD anp ENGINEER. 
CLASSIFIED INDEX, —Continued from Page 31. 


Northern Engineering Works. 

Pawling & Herniech eger. 

Yale & Towne Mfg. Co. 
CROSS ARMS. 

Eastern Arm & Pin Co. 

Eccleston Lumber Co. 

Locke Insulator Mfg. Co. 

Sterling & Son, W. C. 

Va. Locust Pin Co. 
CRUCIBLES. 

McCullough-Dalzell Crucible Co. 
CURRENT TAPS. 

Benjamin Elec. Mfg. Co. 

Dale Company. 

Meyrowitz, E. B. 
CUT-METER. 

Warner Instrument Co. 
CUTOUTS. 

D. & W. Fuse Co. 

Fort o ne ~ gg oe Works. 

Pass & Seymour, 

Trumbull Elec. ie "Ce. 
CYLINDER OIL. 

Kellogg & Co., E. H. 
DESK LAMPS. 

Kinsman Elec. & Ry. Supply Co. 
DRILLS, PORTABLE. 

Stow Mfg. Co. 
DRILL GRINDERS. 

Morse Twist Drill & Machine Co. 

Pratt & Whitney Co. 
DYNAMOS AND a 

Akron Elec. Mfg. 

Allgemine Elektycitats Gesellschaft. 

Allis-Chalmers Co. 

American Engine Co. 

Bissell Co., F 

Bogue, C. J. 


British Westinghouse Elec. & Mfg. Co. 


British Thomson-Houston Co. 
Brush Elec’l mmneering Co. 
Carey, Thomas F. 

Carlisle & Finch Co. 

Century Elec. Co. 

Cc. & C. Electric Co. 

ea Electric Co. 

Crocker-Wheeler Co. 

Dialt Motor Co. 

Dick, Kerr & Co. 

Diehi Mfg. Co. 

Eck Dynamo & Motor Works. 

Electric Machinery Co. 

Electro-Dynamic Co. 

Elwell-Parker Electric Co. 

Emerson Electric Mfg. Co. 

Ft. Wayne Electric Works. 

Fuller Co. 

General Electric Co. 

General Incandescent Arc Light Co. 

Gregory Electric Co. 

Hertner Electric Co. 

Hobart Elec. Mfg. Co. 

Holtzer-Cabot Elec. Co. 

effrey Mfg. Co. 
enney Elec. Mfg. Co. 
ordan Bros. 

<eystone Electric Co. 

Kilbourne & Clark Co. 

La Roche Co., F. A. 

Lincoln Electric Co. 

Mechanical Appliance Co. 

Muralt & Co. 

Mustard, John. 

National Elec. Co. 

New England Motor Co, 

Northern Electrical Mfg. Co. 

Northwestern Electric Co. 

Parsell & Weed. 

Ridgway Dynamo &  aaenes Co. 

Robbins & Myers C 
Rossiter, Madiawen & Co. 
Roth Bros. & Co. 

Rushmore Dynamo Works. 
Schoonmgker & Co., A. G. 
Sprague Electric Co. 
Stanley Elec. Mfg. Co. 
Station Equi es Co. 
Stow Mfg. 

Sturtevant Co., B. F. 
Thompson-Bonney Co. 
Triumph Elec. Co. 
Wagner Elec. Mfg. Co. 
Warner, W. F. 

Warren Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 

ELECTRIC CARRIAGE CALLS. 
Edwards & Co. 

ELECTRIC HEATING DEVICES. 
American Electrical Heater Co. 
Cae aeeee Co., H. W. 

ilbourne & Clark Co. 
Prometheus Elec. Co. 
Simplex Electrical Co. 

ELECTRIC LAUNCHES. 
Electric Launch Co. 

ELECTRIC MINE LOCOMOTIVES. 

effrey Mfg. Co. 
furalt & Co. 

ELECTRIC NOVELTIES. 
Carlisle & Finch Co. 

Knapp Elec. & Novelty Co. 

ELECTRIC SIGNS. 

Colonial Sign & Insulator Co. 
Electric Motor & Equipment Co. 
Federal Elec. Co. 

Haller Machine Co. 

Reynolds Elec. Flasher Mfg. Co. 
Western Display Co. 

ELECTRICAL INSTRUMENTS. 
Biddle, James G. 

Bristol Co. 


Brown & Co., Clifford H. 
Cutter Elect’l & Mfg. Co. 
Diamond Meter Company. 
Dongan Instrument Co. 
Duncan Elec. Mfg. Co. 
Eldredge Elec. Inst. Co. 
Empire Electrical Inst, Co. 
Foote, Pierson & Co. 
Ft. Wayne Electric Works. 
General Electric Co. 
General Incandescent Arc Light Co. 
Gregory Electric Co. 
Kelvin & James White, Ltd. 
Keystone Electrical Instrument Co. 
Leeds & Northrup Co. 
Machado & Roller. 
Northern Elec’1 Mfg. Co. 
Fignolet, Rouls M. 
eg » ine. 
tanley Blea Mfg. Co. 
Stanley Instrument Co. 
Wagner Elec. Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Whitney Electrical Inst. Co. 
Willyoung & Gibson Co. 
ELECTRICAL TESTING. . 
Electrical Testing Laboratories. 
a. 
Splitdorf, C. F. 
arley Duplex Magnet Co. 
ELECTROPLATING DYNAMOS. 
Bogue, C. J 
ee ae 


‘ent ~~ ee 
ink-Belt ngineering Co. 


ENGINEERS AND CONTRACTORS. 

American Bridge Co. 

Arnold = Power Station Co. 

Baker & Co., E. 

Barstow, W. 

Beebe & Bennett. 

Brown Electric Const, Co. 

Burch, Edward P. 

Byllesby & Co., H. M. 

Carman & Co., — Whitney. 

Chapman, Chas. A. 

Coho & ae. ie 

Collins, A oe 

Corson, Wm. C. 

Cory, Meredith ‘& Allen. 

Doble Co., Abner. 

Electric & Steam Engineering Co. 

Electrical Equip. & Supply Co. 

Engineering Co. of America. 

Ford, Bacon & Davis. 

Foster, Horatio A. 

Fuller Co 

General Engineering Co. 

Gest, G. M. 

Gherky, W. D. 

Hanchett, Geo. T. 

Heck, Louis. 

Horry, Wm. Smith. 

Humphrey, Henry H. 

Iron City Engineering Co. 

ackson, Dugald 

ackson, William B. 

elly eg pine Bo es John F 

Kilbourne & Clar 

King, Willis R. 

Kingston, Alfred P. 

Kohler Bros. 

Linch & Sproehnle. 

Mailloux, C. O. 

Masson, R. S. 

Mershon, Ralph D. 

Munroe, Hall & Hopkins. 

Muralt & Co. 

Palmer, W. K. 

Pepper & Register. 

Pierce, Richardson & Neiler. 

Pratt, Charles R. 

Pratt & Atkins. 

Reckenzaun, Fred’k. 

Sanderson & Porter. 

Sargent & Lundy. 

Schott, r H. 

Sheaff & Jaasted. 

Stanley Elec. Mfg. Co. 

Stanton, Le Roy W. 

Wagner, Herbert A. 

Seem. Church, Kerr & Co. 

White & Company gt 
ENGINES, GA AN “GASOLINE. 

Allis-Chalmers Co. 

Carlisle & Finch Co. 

Lowell Model Co. 

Marinette Gas Engine Works. 

Otto Gas Engine Works. 

Parsell & Weed. 

Power & Mining Machinery Co. 

Westinghouse Machine Co. 

Wood & Co., R. D. 
ENGINES, OIL. 

American Diesel Engine Co. 
ENGINES, STEAM. 

Allgemeine Elektricitats Gesellschaft. 

Allis-Chalmers Co. 

American Engine Co. 

Ball & Wood Co. 

Ball Engine Co. 

Bayley & Sons Co., Wm. 

British 

Brush Elec’l Engineering Co. 

Buckeye Engine Co. 

Carey, Thomas F. 

Dick, Kerr & Co. 

Frick Co. (Corliss and Automatic). 

Fuller Co. 

Harrisburg Foundry & Mch. Works. 

Ide & Sons, A. L. 

Linch & Sproehnle. 

Maxfield Francke Co. 

McIntosh,Seymour & Co. 

New York Safety Steam ‘Power Co. 

Providence Engineering Wks 


Continued on Page 34 
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Reeves Engine Co. 

Ridgway Dynamo & Engine Co. 
Rochester Mch. Tool Co. 
Shepherd Engineering Co. 
Skinner Engine Co. 
Southwark Foundry & Mach. Co. 
Station amet Co. 
Sturtevant Co., B. F 

Tod Co., William. 

Thompson- onmey Co. 

Vilter Mfg. C 

Watertown Engi ine Co. 
Westinghouse Machine Co. 
Wetherill & Co., Robt. 


EXHAUST HEADS. 
Burt Mfg. Co. 


FANS AND MOTORS. 
British Thomson-Houston Co, 
Central Elec. Co. 
Century Elec. Co. 
Dayton Fan = Motor Co. 
Diehl Mfg. 
Doubleday: Hill Elec. Co. 
Emerson Elec. Mfg. Co. 
Ft. Wayne Electric Works. 
Gen. Inc. Arc Lt. Co. 
Holtzer-Cabot Elec. Co. 
Hunter Fan & Motor Co. 
Jones Fan & Motor Co 
Knapp Electric & Novelty Co. 
Mechanical Appliance Co. 
Robbins & Myers Co. 
Sprague Electric Co. 
Stuart-Howland Co. 
Western Electric Co. 


FANS, EXHAUST & VENTILATING. 
Diehl Mfg. Co. 
Fuller Co. 
Mechanical Appligacs Co. 
Sturtevant Co., F, 


FIBRE. 
American Vulcanized Fibre Co. 
Compressed Fibre Co. 
Delaware Hard Fibre Co. 
Kartavert Mfg. Co. 
Scranton Button Co. 
Siemon Hard Rubber Corporation. 
United Button Co. 
Vulcanized Fibre Co. 


FILES, RASPS, ETC. 
Barnett & Co., G. H. 
FIRE ALARMS. 
Montauk Fire Detecting Wire Co. 


FIXTURES (Gas and Electric.) 
Benjamin Elec. Mfg. Co. 
Dale Company. 

Kilbourne & Clark Co. 

FLASHERS. 

Colonial Sign & Insulator Co. 
Electric Motor & Equipment Co 
Reynolds Elec. Flasher Mfg. Co. 

FLEXIBLE SHAFTS. 

Stow Mfg. Co. 

FORGES. 

American Stoker Co. 
Sturtevant Co., B. F 

FUEL ECONOMIZERS. 
American Stoker Co. 

Green Fuel Economizer Co. 

FURNACES. 

American Stoker Co. 

FUSES. 

American Electric Fuse Co. 
Anyun Fuse & Elec’! Co., Inc. 
Brush Elec’l Engineering Co. 
Central Elec. Co. 
Chase-Shawmut Co. 

Chicago Fuse Wire & Mfg. Co. 
D. & W. Fuse Co. 
Johns-Manville Co., H. W. 

GAUGES, STEAM. 

Crosby ‘Steam Gage & Valve Co. 
Lunkenheimer Co. 

GAS LIGHTING APPARATUS. 
Ostrander & Co., W. R. 
Splitdorf, C. F. 

GLASS. 

Lippincott Glass Co. 

GLASS TUBES. 

Lippincott Glass Co. 

GLOBES, ARC LAMP. 

Phenix Glass Co. 

GLOBES, SHADES, ETC. 
American Reflector & Lighting Co 
Dale Company. 

Frink, I. P. 

Holophane Glass Co. 

Kinsman Electric & Ry. Supply ‘ 
National X-Ray Reflector Co. 
Phoenix Glass Co. 

GEARS. 

New Process Raw Hide Co. 
Smith Co., S. Morgan. 

GEAR CUTTING MACHINES 
Hardinge Bros. 

GRAPHITE, 

Dixon Crucible Co., Jos. 

GREASE. 

Dixon Crucible Co., Jos. 

HACK SAWS. 

Smith, Hemenway & Co., Corp. 

HANGER BOARD. 

Ft. Wayne Electric Works. 

HARD RUBBER, PERFORATED. 
Aitchison Perforated Metal Co., Robert 

HEATING APPARATUS, 
Sturtevant Co., B. F. 
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TRANSFORMERS 


For any voltage or frequency. High potential testing transformers. 



















Step up and step down transformers, for long distance transmission. 






The 
Laken 


THE LAKON COMPANY, ‘turer 


ELKHART, INDIANA, U. S. A, 


DALE’S 


Patented April 19th, 1904. Multiple or Series. 


YO U Rk LOSS If you have not seen them. 


After you have seen them YOU 
WILL BUY them. 
Cheaper than a CLUSTER requiring sockets. 
Simpler and better than any other make on the market. 
DALE’S WIRELESS CLUSTER Passed by underwriters. 
ee ee eee Can be installed instantly. 


NOT NECESSARY TO REMOVE RINGS TO CON- 
NECT UP. 

NO porcelain base used—thus eliminating possibility of 
BREAKAGE. 

Fastened to or suspended from ceiling WITHOUT use of tripod. 

Packed ONE in a box—ABOUT HALF THE WEIGHT of 

other wireless clusters. 


VENTILATED TYPE. OIL TYPE. 





Wireless Clusters 




































Prices and discounts on application 









DALE’S WIRELESS CLUSTER 


The Dale Combany, New York | “sss "_ 








Benjamin Electric Mfg. Co. SEE AND KEEP COOL. 
CHICAGO NEW YORK You are not a NOVICE, but if you were you could 


make this connection. 












MURA aT An 


ELECTRIC CO. 


ad me de ee ole 


NT en nnn EEE 


4 CARLOADS 
OF STOCK 


EMERSON 
ALTERNATING 
FANS 


Better Than Ever 
This Season. 


Desk or Bracket Type 
Automatic Start 


The most durable and 
efficient fan made 


4-Blade Ceiling Fan 


Electrical Supplies 


HIGHEST GRADE 
LOWEST PRICE 
QUICKEST DELIVERIES 


DOUBLEDAY-HILL 
oS 


a D200 tee 
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HEATING BY EXHAUST STEAM. 
American District Steam Co. 


Borst? ew AND STEAM. 
Case M Pg 
a i fg. Co, 
ead Morrison Mfg. Co. 
Muralt & Co. 
Pawling & Harnischfeger. 
United Telpherage Co. 
HOISTING CRABS, SAFETY. 
Yale & Towne Mfg. Co. 
HYDRAULIC MACHINERY. 
Pelton Water Wheel Co. 
ICE-MAKING MACHINERY. 
Vilter Mfg. Co. 
IGNITERS, GAS ENGINE. 
Carlisle & Finch Co. 
Holtzer-Cabot Elec. Co, 
INDUCTION COILS. 
International Brass & Elec. 
Ostrander & Co., W. R. 
Splitdorf, C. F. 
Watley Duplex Magnet Co. 
INSULATING STAPLES. 
Blake Signal & Mfg. Co. 


Co., Ine. 


INSULATORS AND INSULATING MA- 
TERIAL. 


American Elec’! Wks. 


American Insulated Wire & Cable Co. 


American Vulcanized Fibre Co. 
Anderson Mfg. Co., A. & J. M 
Anderson Porcelain Co. 
Bellevue Porcelain Works. 
Bissell Co., F. 
Calman Co., Emil. 
Compressed Fibre Co. 
Connolly Bros., Ltd. 
Crescent Insulated Wire & Cable Co. 
Delaware Hard Fibre Co 
Dielectric Mfg. Co. 
Driver-Harris Wire Co. 
Empire China Works. 
Ft. Wayne Electric Works. 
Hartford Faience Co. 
Hemingray Glass Co. 
Hope Webbing Co. 
Imperial Porcelain Works. 
oo Manville Co., H. W. 
artavert Mfg. Co. 
Kruesi, P, J. 
Locke Insulator Mfg. Co. 
Magnet Wire Co. 
Mica Insulator Co. 
Murdock, H. D. 
Munsell & Co., Eugene. 
Mustard, John. 
National Wire Corporation. 
New England Butt Co. 
Pass & Seymour, Inc. (China). 
Ryle & Co., Wm. (Silk). 
Safety Insulated Wire & Cable Co. 
Scranton Button Co. 
Siemon Hard Rubber Corporation. 
Standard Paint Co. 
Standard Underground Cable Co. 
Standard Vitrified Conduit Co. 
Sterling Varnish Co. 
Steward Mfg. Co., D. M. 
Sunlight Lava Mfg. Co. 
Thomas & Sons, R. 
Trenton Porcelain Co. 
United Button Co. 
Vulcanized Fibre Co. 
Waterbury & Co 


JACKS. 


Smith, Hemenway & Co., Corp. 
Watson-Stillman Co. 


JUNCTION BOXES. 


L 


I 


L 


Bossert Electric Construct. Co. 

D. & W. Fuse Co. 

General Incandescent Arc Light Co. 
Johnson & Morton. 

Sarco Company. 

AMP ADJUSTERS. 

Incan. Electric Lt. Manip. Co. 


AMPS, ARC. 

Adams-Bagnall Elec. Co. 
Allgemeine Elektricitats Gesellschaft. 
American Electrical Mfg. Co. 
Anderson ee Co., A. & J. M. 
Bissell & Co., F 

British Thomson-Houston Co. 
Brush Elec’l Engineering Co. 
Doubleday-Hill Elec. Co. 

Ft. Wayne Electric Works. 
General Electric Co. 

General Incandescent Arc Light Co. 
Gregory ae Co. 

Helios one, 

Keystone beaietc & Mfg. Co. 
Stanley Electric Mfg. Co. 
Warner, W. F. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
AMP BULBS. 

Lippincott Glass Co. 


t 


LAMP COLORING COMPOUND. 


Signaloid Chemical Wks. 
Webster Chemical Co. 


LAMP HOLDERS. 


Crescent Co. 


LAMPS, INCANDESCENT. 


Crescent Co. 


LAMPS, INCANDESCENT. 


Anyun Fuse & Elec’l Co., Inc 
Bissell Co., F. 

Brilliant Electric Co. 

British Thomson-Houston Co. 
Brush Elec’l Engineering Co. 
Bryan-Marsh Co. 

Central Elec. Co. 








Columbia Inc. Lamp Co. 
Economical Electric Lamp Co. 
Edison Dec. & Min. Lamp Co. 
General Electric Co. 

General Incandescent Arc Light Co. 
Germania Elec. Lamp Co. 

Machado & Roller. 
Missouri American Elec. 
New York & Ohio Co. 
Sawyer-Man Electric Co. 
Standard Electrical Mfg. 
Sterling Elec’1 Mfg. Co. 
Tipless Lamp Co. 

Western Electric Co. 


LAMPS, MINIATURE. 
American Endoscopic Co. 
Edison Dec. & Min. Lamp Co. 
Jaeger Min. Lamp Co. 


LAMPS, NERNST. 
Nernst Lamp Co. 


LAMPS, REGULATING. 
Economical Electric Lamp Co. 


LAMP REPLACERS. 
Incan, Electric Lt. Manip. Co. 


LATHES. 
Barnes Co., W. F. & John. 
Garvin Mch. Co. 
Hardinge Bros. 
Sebastian Lathe Co. 
Seneca Fall Mfg. Co. 


LETTERS FOR ELECTRIC SIGNS. 
Electric Motor & Equipment Co. 
Haller Machine Co. 

Western Display Co. 


LINEMEN’S TOOLS. 
Bissell Co., F. 
Cincinnati Tool Co. 
Klein & Son, Mathias. 
Smith, Hemenway & Co., Corp. 
Utica Drop Forge & Tool Co. 


LIGHTNING ARRESTERS. 
Cook, Frank B. 
D. & W. Fuse Co. 
Garton-Daniels Co. 
Muralt & Co. 
Stanley Elec. Mfg. Co. 
Viaduct Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


LUBRICATORS. 
Crane Co. 
Lunkenheimer Co. 


MACHINE TOOLS, ETC. 


Co. 


Co. 


Barnes Co, W. F. & John. 
Bement, Miles * Co. 
an Mch. 


Niles Tool Works Co. 
Perkins Machine Co. 
Pond Machine Tool Co. 
Pratt & Whitney Co. 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 
Watson-Stillman Co. 

MARINE ELECTRIC EQUIPMENT. 
Electro-Dynamic Co. 
Kilbourne & Clark Co. 

MAST ARMS. 

Brady, T. H. 

MEDICAL APPARATUS. 
Pignolet, Louis M. 
Splitdorf, C. F. 

METALS. 

American Platinum Works. 
Baker & Co., Inc 

Croselmire & Ackor. 

Diamond Anti-Friction Metal Co. 
Leslie & Co., A. 

Phosphor Bronze Smelting Co. 

METAL LETTERS. 

Haller Machine Co. 


METAL, PERFORATED. 


Aitchison Perforated Metal Co., Robert. 


METAL POLISH. 


Allen Co., Inc., L. B. 
Hoffman, George W. 
MICA. 


ohns-Manville Co., H. W. 
Aica Insulator Co. 
Munsell & Co., Eugene. 
Schoonmaker, ‘A. O. 
Sills-Eddy Mica Co. 
Vance, D. T. 


MILLING MACHINES. 
Niles Tool Works Co. 
Pratt & Whitney Co. 


MINING MACHINERY. 
General Electric Co. 
Jeffrey Mfg. Co. 
Muralt & Co. 
Power & Mining Machinery Co. 
MODEL MAKERS. 
Baillard, E. V 
International Brass & Electric Co., Inc. 
Parsell & Weed. 


MOTOR CLOTH AND 
PAPERS. 

auncere aot Co. 
MOULD 

K. & B. Pete 
NAME PLATES. 

Becker Eng. Co., 

New York Steel é Copper Plate Co. 

NIPPERS AND PLYERS. 

Cincinnati Tool Co. 

Smith, Hemenway & Co., Corp. 

Utica Drop Forge & Tool Co. 


INSULATING 


NON-MAGNETIC WATCHES. 
Becken, A. C. 
NOZZLES. 


McCullough-Dalzell Crucible Co, 
Continued on Page 36. 


NUMBERING AND DATING MaA- 
CHINES. 
Bates Machine Co. 


NUTS. 
International Brass & Elec. Co. 
National Acme Mfg. Co 


OIL. 
Kellogg & Co., E. H. 


OIL AND GREASE CUPS. 5 
Bay State Stamping Co. 
Crane Co. 
Lunkenheimer Co. 


OIL FILTERS AND PURIFIERS. 
Burt Mfg. Co. \ 


OUTLET BOXES. 
Chicago Fuse Wire & Mfg. Co. 
Bossert Electric Construction Co. 
Sarco Company. 


OVERHEAD RAILWAYS. 
United Telpherage Co. 


PACKING. 
enkins Bros. 
ohns-Manville Co., H. W. 
eerless Rubber Mfg. Co. 


PAINTS, VARNISHES, ETC. 
Calman & Co., Emil. 
Mustard, John. 

Standard Paint Co. 
Sterling Varnish Co. 


PATENT ATTORNEYS. 
Byrnes & Townsend. 
Dyer & Dyer. 

Goepel & Niles. 
Rosenbaum & Stockbridge. 
Townsend & Decker. 


PHOTOMETER STANDARDS. 
Electrical Testing Laboratories. 


PHOSPHOR BRONZE. 
Phosphor Bronze Smelting Co. 


PHOSPHORIZERS. 
McCullough-Dalzell Crucible Co. 


PINIONS. 
New Process Raw Hide Co. 
PLATINUM. 
American Platinum Works. 
Baker & Co., Inc. 
Croselmire & Ackor. 


PLUGS. 
Paiste Co., H. T. 


PLUMBAGO. 
McCullough-Dalzell Crucible Co. 


POLES, =%, BRACKETS, PINS, ETC. 
Bissell Co., 
Brady, T. He 
Eastern Arm & Pin Co. 
Eccleston Lumber Co. 
K & B Company. 
Kellogg S. B. & Supply Co. 
Lindsley Bros. & Co. 
Phelan, D. W. 
Porter Cedar Co. 
Sterling & Son, W. C. 
Strock, a 
Valentine- Clark Co. 
Va. Locust Pin Co. 
Worcester Co., C. H 


PORCELAIN MANUFACTURERS. 
Anderson Porcelain Co. 
Bellevue Porcelain Works. 
Empire China Works. 
Hartford Faience Co. 
Imperial Porcelain Works. 
Locke Insulator Mfg. Co. 
Mustard, John. 

Pass & Seymour, Inc. 
Thomas & Sons, R 
Trenton Porcelain Co. 


row TRANSMISSION MACHIN- 


Akron Elec’l Mfg. Co. 
Case Mfg. Co. 

gemcoy Mfg. Co. 

funter Machine Co., James. 
Link-Belt Engineering Co. 
Mead-Morrison Mfg. Co. 
Muralt & Co. 

Niles Tool Works Co. 


PRESSES, DIES AND SPECIAL MA- 
CHINERY. 
Bement, Miles & Co. 
Hunter Machine Co., James. 
Perkins Machine Co. 
Pond Machine Tool Co. 
Watson-Stillman Co. 


PULrEs SHAFTING, COUPLINGS, 


Hunter Machine Co., James. 
ree, Mfg. Co. 
Niles Tool works Co. 
Smith Co., S. Morgan. 
PUMPS, ELECTRIC. 
Commercial Electric Co. 
Emerson Elec. Mfg. Co. 
Quimby, Wm. E. 
PUMPS, OIL. 
Lunkenheimer Co. 


PUMPS, STEAM. 
McGowan Co., £ H. 
Quimby, Wm, E. 
PUMP VALVES, RUBBER. 
Crosby Steam Gage and Valve Co. 
PUNCHES AND SHEARS. 
Bement, Miles & Co. 
PUSH BUTTONS. 
Edwards & Co. 
Sarco Company. 
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You’ve often wished 


for just the improvements embodied in 


WEBER 
Rosettes 


Approved by 
Fire Underwriters. 






Insure positive 
contact. 





Short circuiting 
impossible. 







Covers are easily fastened 
to and removed from 
bases by a quarter turn— 
no screwdriver necessary 
—they are securely locked in position and 
cannot shake loose. Covers of all styles are interchangeable. 


HENRY D. SEARS 


131 STATE ST., BOSTON, MASS. 


















Electrical Glassware 


Inner and Outer Globes for Arc Lamps 
Glass Tubing—Every Purpose 
Incandescent Lamp Bulbs 
Glass in Any Color—Etching or Frosting 
Inquiries Solicited 


THE LIPPINCOTT GLASS CO. 


Alexandria, Indiana 





DT 


) 
) 


Type C indicating Fuse before blowing! 
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It is Unreasonable 


TO OPERATE YOUR SYSTEM WITHOUT SAFETY DEVICES. 
D. & W. ENCLOSED FUSES ARE A SURE PROTECTION 


AND A TRIAL WILL CONVINCE YOU OF THEIR MERITS... 


wre TOR UO & W, Freee LIST NO.9 10. ww ee 


Type C indicating Fuse after blowing 


Pond Machine Tool Co. 
Pratt & Whitney Co. 
RAIL BONDS. 
Roebling’s Sons Co., J. A. 


RAILWAY SUPPLIES (Electric). 
Brush Elec’l Engineering Co. 
General Elec. Co, 
Johns-Manvilie Co., H. W. 


RAILWAYS (MINIATURE). 
Carlisle & Finch Co. 


RIVETED Steel PIPE. 
Pollock Co., . B. 


RAW HIDE aiden. 

New Process Raw Hide Co. 
RECEPTACLES. 

Benjamin Elec. Mfg. Co. 

Dale Company. 

Electro Dynamic Co. 

General sacenceecent Are Light Co. 

Paiste Co. 

Trumbull "Elec. Mfg. Co. 
REFLECTORS. 

American Reflector & Lighting Co. 

Dale ,, Cameany. 

Frin 

os Glass Co. 

National X-Ray Reflector Co. 

Phenix Glass Co. 

Sarco Company. 

Sunlight Seliscter Co. 
REFRIGERATING MACHINERY. 

Vilter Mfg. Co. 


REPAIRING. 
Chicago Edison Co. 
Elliott Bros. Elec. Co. 
Gre — Co. 
Heck, 
Herth wentien Electric Co, 


RHEOSTATS. 
Cutler-Hammer Mfg. Co. 
General eee 4 Arc Light Co. 
Globe Elec. Controller Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 


ROCK DRILLS. 
Jeffrey Mfg, Co. 


ROSETTES. 


Pass & Se: pee. Inc. 
Trumbull Elec. Mfg. Co. 


SAL AMMONIAC, 
Allen Co., B. 
Klipstein & Co., A, 
Roessler & Hasslacher Chem. Co. 


SCALES, AUTOMATIC, 
Richardson Scale Co. 


SCHOOLS AND COLLEGES. 
American School of peerengeudones, 
Electrical Engineer Inst. o 

ence Inst. 
International Correspondence Schools. 
McGill University. 
Pratt Institute. 
Rose — Institute. 


SCREW 
oe. Acme Mfg. Co. 
SEARCHLIGHTS. 
Bogue, Charles J. 
Carlisle & Finch Co. 
Ft. Wayne Electric Works. 
Rushmore Dynamo Works. 


SECOND-HAND APPARATUS, 
Bender, arte. 
Bissell & Co., F. 
Carey, Thomas F. 
ee Mch, Co. 
yregory Electric Co, 
an Bros, : 
loathwestera Electric Co. 
Rossiter, penetcovers & 
Schoonmaker Co., A. C. 
Station uipment Co. 
Thompson-Bonney Co. 
Whitehead Machinery Co. 
SHADE HOLDERS. 
J-E-M Shade Holder Co, 
SILK. 
Ryle & Co, Wm. 


Correspond- 
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SIGN LETTERS, 
Colonial Sign & Insulator Co. 
Electric Motor & Equipment Co. 
Haller Machine Co. 
Western Display Co. 


SLATE, 
Monson Burmah Slate Co. 


SOCKETS. 
Benjamin Elec. Mfg. Co. 
Dale Company. 
Empire Electric Supply Co. 
Federal Electric Co. 
General Electric Co. 
cope eave Co., 4. .W, 

‘aiste Co., H. T. 

Pass & Seymour, Inc. 
Trumbull Elec. Mfg. Co. 
Yost Electric Mfg. Co. 


SOCKETS, REGULATING. 
Bogia Regulating Socket Co. 


SOLDERING FLUX. 
llen Co., 
Crescent Company. 
Green & Co., 
SOLDERING IRONS. 
American Elec’! Heater Co. 


SOLENOIDS. 
Schureman & Co., J. L. 


SPEED INDICATORS. 
Warner Instrument Co. 


SPRINGS. 
Farnese Co., Weitere. 
ary Spring Works. 
Dunbar Bros. 
Manross, 


STAINS SHEET METAL. 
MprisES Co. 


Pollock B. 
_ ENGINE. INDICATORS. 
Crosb vgn Steam Gage & Valve Co, 
STEA PS. 
eae Co. 
STEEL. 
American - e Co. 
Leslie & Co. 
STEEL PIN 
Locke Insulator Mfg. C 
STEEL PLATE CON STRUCTION. 
Pollock Co., Wm. B. 
STOKERS, 
American Stoker Co. 
Westinghouse, Church, Kerr & Co. 
STOPPERS. 
McCullough-Dalzell Crucible Co. 


SUPPLIES, GENERAL ELECTRICAL. 


Bissell & Co. ay a 
Central Elec. Co. 
Doubleday-Hill Elec. Co. 
Electric liance Co, 
Electrical Equip. & Supply Co. 
Empire Electric Supply Co. 
General Electric Co. 
Gregory Electric Co. 
Kilbourne & Clark Co. 
nee ere le ‘i By. eupply Co. 
anhattan Elec’ p 0. 
Ostrander & Ww. 4 
ee oe ‘Co. 
Warner, 
Western Electric Co. 
SWITCHBOARDS. 
Allgemeine Elektricitats Gesellschaft. 
American Elec. alehone Co. 
Anderson Mfg. . M. 
Bissell Co., F. 
Bossert Electric Const. Co, 
British Thomson-Houston Co. 
Condit Elec’l Mfg. Co. 
Crouse-Hinds Co. 
Electro-Dynamic Co. 
General Incandescent Arc Light Co. 
Haas Elec. & Mfg. Co., R 
omen & Morton. 
ellogg aemeneerd & Supply Co. 
La Roche Co., A. 
Muralt & Co. 
North. Electric Co. 
Sterling Electric Co, 
Sundh Electric Co. 
Trumbull Elec. Mts. Ca, 
Wagner Elec. Mfg. 


Central Clectrir Company, 


GENERAL SALES AGENTS 


264-266-268-270 FIFTH AVENUE, CHICAGO 





ay {ak ETC. 
emeine ee Gesellschaft. 
po mts 0 & J. M. 
Bissell & Co,, F. 
Bossert Elec. Const. Co. 
Chase-Shawmut Co. 
Condit Elec’1 Mfg. Co. 
Cook, Frank B 
Crouse-Hinds Co. 
Cutter Electrical & Mfg. Co. 
Electro-Dynamic Co. 
Ft. Wayne Electric Works. 
General Electric Company. 
General Incandescent Arc ‘Light Co, 
Hill Elec. Co., W. S. 
i & Morton. 
a Roche Co., F. A. 
Muralt & Co. 
Sterling Electric Co. 
Sundh Electric Co, 
Trumbull Elec. Mfg. Co. 
TABLET BOARDS. 
Bossert Elec. Const. Co. 
Crouse-Hinds Co. 
ag oe & Morton. 
a Roche Co., F. A. 


TANKS. 
Pollock Co., Wm, B. 
TAPE. 
American Electrical Works. 
Electric Aephense Co. 
Hope Webbing Co. 
Manhattan Electrical Supply Co. 
Mica Insulator Co. 
Okonite Co. 
Standard Paint Co. 


TAPS AND DIES. 
Carpenter Tap & Die Co., J. M. 
Pratt & Whitney Co. 


TELEPHONES, 
American Beli Telephone Co. 
American Electric Telephone Co. 
Atwater Kent Mfg. Co 
Automatic > Co. 
Bissell Co., 
Clark Tel. & “tel Co,, Thos. F. 
Couch Co., S. H 
Holtzer-Cabot Elec. Co. 
International Tele. Mfg, C 
Kellogg Switchboard & Supply Co. 
Manhattan Elec’l Supply 
Murdock, H. D. 
North Electric Co. 
Russell-Tomlinson Elec. Co. 
Sterling Electric Co. 
Stromberg-Carlson Tele. Mfg. Co. 
Viaduct Mfg. Co. 
Western Electric Co, 


TELEPHONE SERVICE. 
Bell Telephone Co. of America. 
New York Telephone Co. 


TELEPHONE SUPPLIES. 
Bissell Co., F. 
Calculagraph Co. 
Central Elec. Co. 
Holtzer-Cabot Elec. Co. 
Kellogg Switchboard & Supply Co. 
North Electric Co, 
Russell-Tomlinson Elec. Co. 
Scranton Button Co. 
Siemon Hard Rubber Corporation. 
Sterling Electric Co. 


TELPHERAGE. 
United Telpherage Co. 


TESTING LABORATORY. 
Electrical Testing Laboratories. 
THEATRE DIMMERS. 
Cutler-Hammer Mfg. Co. 
Globe Elec. Controller Co. 
Ward Leonard Electric Co, 
Wirt Electric Co 
TIME STAMPS. 
Calculagraph Co. 
TIME SWITCHES. 
meio Time Switch Co. 
TIN FOIL. 
Crooke Co., John L. 
TRACTION SYSTEMS. 
a Co. 
TRANSFORMERS. 
Allgemeine Elektricitats Gesellschaft. 





American Transformer Co. 

Crawfordsville Elec, Co. 

Ft. Wayne Electric Works, 

General Electric Co. 

Gregory Electric Co. 

Lakon Co. 

Moloney Elec. Co. 

Muralt & Co. 

National Elec. Co. 

New York & Ohio Co. 

Stanley Elec. Mfg. Co. 

Westinghouse Electric & Mfg. Co, 
TRIPLEX BLOCKS. 

Yale & Towne Mfg. Co. 
TROLLEYS AND TRACK OVERHEAD. 

Yale & Towne Mfg. Co. 
TUBES. 

Anderson Porcelain Co. 
TUBULAR DISPATCH. 

United Telpherage Co. 
TURBINES. 

Leffel & Co., James. 

Risdon-Alcott Turbine Co, 

Smith Co., S. Morgan. 
TURBINES, STEAM. 

De Laval Steam Turbine Co. 

General Electric Co. 

Westinghouse Machine Co. 
VACUUM PUMPS. 

Alberger, Condenser Co. 

Pulsometer Engineering Co., Ltd. 


VALVES. 
Crane Co. 
Crosby Steam Gage & Valve Co. 
—- Bros. 
unkenheimer Co, 


VISES. 
Utica Drop Forge & Tool Co. 
VOLTAGE REGULATORS. 
Bissell & Co 
Electric Specialty Co. 


VULCABESTON. 
Johns-Manville Co., H. W. 


VULCANIZED FIBRE. 
Vulcanized Fibre Co. 


WATER WHEELS. 
Leffel & Co., James. 
Pelton Water Wheel Co. 
Smith Co., S. Morgan. 

WATER WHEEL GOVERNORS. 
Lombard Governor Co. 
Risdon-Alcott Turbine Co. 
Sturgess Governor Eng’ring Co. 
Woodward Governor Co. 

WEBBING. 

Hope Webbing Co. 

WINDING MACHINERY, 
American taeuietios Machinery Ce. 

wie SA rene 

ale & Towne — 

WIRELESS TEL. I STRUMENTS. 
Clark Tel. & Tel. Co., Thos. F. 
National Elec. Seren "s Co. 

WIRES AND CAB 
American Elec’] Works, 

American Insulated Wire & Cable Ce. 
Ansonia Brass & Copper Co. 
Atlantic Insulated Wire & Cable Co. 
Bishop Gutta Percha Co, 
Bridgeport Brass Co. 

Central Electric Co. 

Chicago Insulated Wire Co. 
Connolly Bros., Ltd. 

Crescent Insulated Wire & Cable Co. 
Driver-Harris Wire Co. 

Electric Appliance Co. 

Hazard Mfg. Co, 

Indiana Rubber & Ins. Wire Co. 
India Rubber & G. P. Ins. Co. 
Magnet Wire Co 

Moore, A. F. 

National Conduit & Cable Co. 
National India Rubber Co. 

National Wire Corporation. 

New York Insulated Wire Co. 
Okonite a The. 

Roebling’s Sons Co., J. A. 

Safet novlaned Wire & Cable Co. 
Simplex Electrical Co. 

Standard Camaros Cable Ca, 
Waterbury & 
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on all branches of 


are for sale by the 


Book Department 











ALL NEW BOOKS 


Engineering 


McGRAW PUBLISHING CO 


114 Liberty Street, New York 
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PAIR 


McCORMICK 
TURBINES 


4000 H.P., 72 ft. head, arranged to drive generator 
and a single turbine to drive exciter. Five set- 
tings built for the Hudson River Water Power 
Company for their Spier Falls plant and 14 pairs 
51” for their plant at Mechanicsville, N. Y. Write 
for catalogue, if contemplating purchase of tur- 
bines. 


Transformers 











Wuy, the Hornberger- 
{rwin Transformer, Type 
G, is better suited for or- 
dinary requirements than 
any other. 


We tell you in our de- 
scriptive catalogue. Send 
for one. 


CRAWFORDSVILLE 
ELECTRIC COMPANY 


Crawfordsville, Ind. 








UBSCRIBERS and ADVERTISER 



















Write Dept. ‘‘H’’ for Catalog 


S. MORGAN SMITH CoO., York, Pa., U.S.A 








BOSTON OFFICE 
e176 Federal Street 


MOUNT HOLLY NEW JERSEY, U.S.A. 


RISDON CELEBRATED TURBINE 


ALCOTT HIGH DUTY TURBINE 


ON HORIZONTAL or VERTICAL SHAFTS 


These Turbines are recognized as the most 
effective Water Wheels made. 

Your inquiries should come direct to us for 
this class of machinery. 





You can increase the efficiency of your advertising by sending 
us NEW CUTS frequently. 


Will confer a favor upon us by notifying us promptly in case 


ELECTRICAL WORLD AND ENGINEER 


dees not reach them every week. 


The British Columbia Electric Railway Company, at Victoria, B. C., has given the Pelton Water Wheel Com- 
pany another contract for an additional installation, which comprises a water wheel unit for direct connection 
to a 1000-kilowatt generator. This unit will consist of two wheels fitted with the latest type of Pelton buckets 
and needle nozzles with pilot control, operating under an effective head of 600 feet. This will give consider- 
able reserve capacity to the plant, which has been operating most successfully for a number of years past. 

Send for a book containing valuable hydraulic data and illustrating Pelton installations. 


Pelton Water Wheel Co., ti? tients st. New vocn 


SAMSON TURBINE 





The illustration shows the large NIAGARA design, HORIZONTAL SHAFT TURBINES recently in- 
stalled by us, for the NIAGARA FALLS HYDRAULIC POWER & MFG. CO., Niagara Falls, N. Y. Tests 


Head. Gateage. Speed. 
atg ft. % 257 f.p.m. 
213 “ 5% 257. “ 
ai5” Full aa7_ | —* 


SPEED at ALL GATEAGES. 





conducted by competent engineers developed as follows: 


JAMES LEFFEL & GO., Springfield, Ohio, U.S. A. 


H.P. Generator, Effcy. Turbine Effcy. 
1750 95% -730% 
3000 95% 856% 
3500 95% 815% 


These results have never been equalled by any turbine of the Horizontal Shaft Design, operating under 
equally HIGH HEADS. The test was made AFTER TURBINES WERE INSTALLED, direct coupled to 
Generators. Francis’ weirs and formule for discharge were used. The original test reports on file at our 
offices. These turbines are all fitted with our SAMSON BALANCED GATES. Note especially the UNIFORM 
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E HAVE over 135,000 Adams-Bag- 
nall Arc Lamps in operation. 


These cost our customers from $1.00 to $2,00 more 
than they could have bought others for 

There must have been a reason why they paid us more. 
Think it over. 

Pittsburg, Washington, St. Louis, Baltimore, Kansas 
City, Grand Rapids, Dayton, and a hundred other 
towns, are lighted by Adams-Bagnall Arc Lamps. 
Is yours ? ; 


ELECTRIC APPLIANCE COMPANY 


ELECTRICAL SUPPLIES CHICACO, ILL. 


STERLING BLACK PLASTIC INSULATOR 


One hundred days’ continuous baking at 180° Fr. 
will not make it brittle. Water Repellant. Oil Proof. 


THE STERLING VARNISH CO. PITTSBURGH, PA. 


SAMSON ee leat are & FOR.. 


Are Light 
AND 


Send for Samples and Prices. Trolley Cord 
SAMSON CORDACE WORKS, BOSTON, MASS. 


Electrical Testing — 
Laboratories 


Electrical and Photometrical Standardization. 
Resistance, Conductivity and Insulation Tests. 
Calibration of Measuring Instruments. 

Arc and Incandescent Lamp Tests. 

Special Investigations. 

Secondary Standards of Candle-power Furnished. 


546 East 80th Street, New York City 


WIRE UP 


with a 


‘‘P-K’’ Attachment Plug 


made in Brass-cap, All-porcelain 
or Pushin styles. They are perfect 
in every detail of design, finish 
and price. Send for Bulletin No. 
I9 on them, 


H. T. PAISTE & CO. 


PHILADELPHIA, PA. 
The Loading Speciality Manufacturers 





















a 
Catalog No. 430 


THE NEW CONSTRUCTION DEPARTMENT 


In addition to our completely equipped Engineering Department we have 
recently organized a department in which we will be able to undertake and exe- 
cute Contracts in the various fields of engineering covered by our Engineer- 


ing Department. 
We are prepared to undertake this work for a fixed price or at cost with a 


superintendence fee. 


ENGINEERING COMPANY OF AMERICA 
(Incorporated) 
74 Broadway, New York 
Chicago, 159 La Salle St. Denver, Boston Building Charlotte, N. C., 


Piedmont Bldg. Birmingham, Ala., Steiner Bldg. Baltimore, 902 Cathedral St. 
B. & J. 5 
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EDISON MINIATURE LAMPS 


Over 400,000 Annually Shipped to Users 


All types, every variety. Prompt 
shipment, in any quantity. 


EDISON DECORATIVE AND MINIATURE 
LAMP DEPARTMENT, 


HARRISON, N. J. 





General Electric Company, 





The illustration 

shows a combined 

Circuit Breaker 

and Switch, “ Dub- 

larm Type,” the 

most efficient and 

smallest circuit 

breaker of its ca- 

pacity, 300 amperes and under, ever built. Size of 
base, 8x8. Originally designed to meet Naval 
requirements, and now in use all over the world. 
Made in sizes up to 7500 amperes. We will be glad 
to send some literature on the subject if you are 
interested. , 


THE CUTTER CO. 


Philadelphia 








A Correspondent of Electrical World & Engineer writes: 
“Tt is far superior to all electrical papers published.” 


SUNLIGHT WINDOW REFLECTOR 


wi} S) "| 
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LOW PRICES BEST QUALITY PROMPT DELIVERY 


are the inducements we offer 
WRITE FOR CATALOGUE AND ESTIMATE IT WILL PAY YOU 


SUNLIGHT REFLECTOR CO. 


14 COURT STREET BROOKLYA, fH. Y. 
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IMAGNET WIRE CO. Aqcaino Ineonaran Wren & Oantm Oo 


OFFICES FACTORIES 
42 BROADWAY . a ae | NEW YORK aNnbd 
NEW YORK ANSONIA, CONN. FOR SUBMARINE, AERIAL, 


AND INTERIOR USE. 


7 ray cc; x a 1 alia 320 LIBERTY STREP, 
epee eice ENT =a dt ae 


HENRY C. TOWNSEND 


Formerly Principal Exa E 
Ditien Ue 5. Peon Oe 


DELBERT H. DECKER 


Late —, Beoniner Electrical Di- 
vision U. S. Patent Office. 


TOWNSEND & ‘DECKER "tae 


141 Broadway, New. ve 
Expert Opinions on the scope and validity of Patents 


PATENTS 


Law Offices 


DYER & DYER 


31 Nassau Street 
NEW YORK CITY 


Patent Soliciting and Litigation 
Electrical Cases a Specialty 


Ra a Ce Cts aie Laan Fa SMELTING CO. |IMITED, 
|2200 WASHINGTON AVE. PHILADELPHIA. 
ELEPHANT BRAND PHOSPHOR-BRONZE 
| INGOTS,CASTINGS,WIRE RODS,SHEETS,etTc. 

ad —DELTA ME TAL— 
ge CASTINGS. STAMPINGS Ano FORGINGS. 
; 2D! | ORIGINAL anon Sorc MAKERSIN THE U.S. 









WIRES AND CABLES, 











UNDERGROUND 

















Wm. A. Rosenbaum Wm, M., Stockbridge 


ROSENBAUM 


& 
STOCKBRIDGE 


Patent Attorneys 
140 Nassau St., = = New York City 


International Electrical Congress ........ccccccccccccsevesscscccccces 1150 
Sse) SEIT 20h GE WOUREUOEE GOCMOED 50.0 boc 6 cbo.ce red dweerrcersccececes 1150 
Bear River Power Plant and Utah Transmission Systems—I.......... 1151 
Influence of the Line on the Parallel Operation of Synchronous Motors. 1155 
Variation of Motor Speed with Variable Line Voltage. By J. L. Dickson 1157 
Storage Battery Plate Construction. By S. H. Rabenalt ............. 1159 
Central Station Office Methods and Accounting ...........seeeeeeeees 1160 
[est of Westinghouse-Parsons 400-K.W. Stéam Turbine .............. 1162 
Ohio Independent Telephone Association .....-.....eeeeeceeececececs 1164 
Municipal Ownership in Canada ....ccccccccccccsccccccccesccccescece 1164 
Telephony and Electric Light in New York............cseceeccecvcces 1164 
The Telegraph in Presidential Election Years ...........seseeeeeeeeee 1164 
Electrical Trade with South America. By Jens Holm Hensen.......... 1165 
A Suggestion for Independent Telephone Companies. By Chas. L. Roberts 1165 
Digest of Current Electrical Literature .......cccccccscccccsccccccce 1166 
EON GUURTY MOMS ovis cc ctcleedecesecccdocececceseeaceseceseeees 1169 
Willard Storage Battery for Automobiles ...........ccceececcececceee 1170 
Electrical Exhibits at the St. Louis Exposition ..........-.cceesseesees 1171 
Ceiling Fan Controller .....cccccsccccccccsccvccceccvcccesscccsccece 1174 
Generators for Gas Engine Plants .........cccsccccccccccccccccccccce 1174 
EE ER OE Pere yr, Peer rr eer erry Te eT Tee Te EEE Cr 1174 
















GOEPEL & NILES 
COUNSELORS AT LAW 
REGISTERED PATENT ATTORNEYS 


U. S. and Fereign Patent 
Trade Marks, Copyrights 


290 Broadway, Dut Bidg., New York. 


“ AMERICAN ” 


STORAGE CELLS Are the Best 
Send for Descriptive Circular 
AMERICAN BATTERY CO. 
172 Se. Clinton St. Chicago, Ill. 
Established 1889 








FOR CARD INDEX 
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INSULATORS machined into any shape 


CORRESPONDENCE SOLICITED 
P. J. KRUESI, Chattanooga, Tenn. 











GENUINE HARD 


SPECIALTIES 


Che First and Most 
Tmportant Point 


about advertising is to select 
the right medium, If you 
want to do business with any 
man in the electrical field in 
any part of the world, the 
right medium to advertise 
in is 






Write for Booklet, on 
Mechanical and Elec- 
trical properties of 


“LAVITE” 


The Superior 
insulating Material 


0. M. Steward Mfg. Co., 
CHATANOOGA, TENN, 
New York Office, 8 Jay Street (3) 

















“Gein and all Kinds of Coil Windings of insulated or Bare 
Wire for Every Purpose. 


VWARLEY DUPLEX MAGNET COMPARY, PROVIDENCE, RHODE ISLAND 
Janes lose hei ga geile agen eben els epans aapatonie ack apeoneceeatnek enineiginces comme 










Electrical World and Engineer 


eS eT f 


261-287 

TA oe FAULTY baat Stop That 

aH its ELECTRICAL @ st. and Noise! 
Ae 45 | ee 
AN LL Lad diay) New Process Pinions will ' 
aiinaNy ol ere 1S no rin °o 
ey roms (QeUSTON iD | etre ce oe 
HOUSE. DELIVERIES. do. And New Process.raw- 


hide wears like iron, ‘Get- 
our booklet., 


















The New Process Raw Hide’ 
Company, ' 
|SYRACUSE, N. Y.. 






You can increase the efficiency 





of your advertising by sending 
us NEW CUTS frequently. 
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POSITIONS WANTED. 


The rate for “Position Wanted” adver- 
tisements of forty words or less is one dol- 
lar an insertion; additional words two cents 
each, payable in advance. Remittance and 
copy should reach this office not later than 
Tuesday morning for the next succeeding 
fesue. 


POSITION WANTED.—By electrical ma- 

chinist, experienced on dynamo, mo- 
tor, switchboard and general repair work, 
field coil and armature winding. Address 
No. 1531, care Electrical World and En- 
gineer, New York. 


POSITION WANTED.—As manager or 
; superintendent of lighting or railroad 
company, or would take charge of testing 
department of large concern; have had eight 
rs’ experience in the lighting and power 
ld and am at present in charge of a de- 
jartment of one of the largest manufactur- 
mg concerns; good executive ability. Ad- 
ress No. 1525, care Electrical World and 
ngineer, New York. 


OSITION WANTED.—Young = man, 
technical graduate, experienced in al- 
ternating and direct current work, and who 
is a good draughtsman, wishes employment 
with constructing or contracting firm; 
speaks three languages; will go to Latin 
America; recommended. Box 216, Madison 
Square Station, New York. 


P OSITION WANTED.—By electrical 
engineer as superintendent of elec- 
tric lighting station, or street railway plant, 
or as consulting electrical engineer to large 
corporation; familiar with alternating and 
direct currents; eleven years thorough ex- 
perience; at present employed but desires 
change; superior references. Address No. 
1530, care Electrical World and Engineer, 
ew York. 


P OSITION WANTED.—By electrical and 
mechanical engineer with electrical 
firm or railroad company, or as assistant to 
consulting and supervising engineer; five 
years’ experience in largest German elec- 
trical works; thorough knowledge of light, 
power and railroad construction work; 
oa draughtsman; highest references. Ad- 
ress No. 1532, care Electrical World and 
Engineer, New York. 


ee 


ALTERNATORS-60 CYCLES 


Lt. 
300 
500 
900 
1200 
1500 
1500 
1500 


Westinghouse, 15-K.W. 
Wood, 25-K.W. 

West., 45-K.W., 2 phase. 
West., 60-K.W. 
Warren-Medberry, 75-K.W. 
West., 75-K.W. 

West., 75-K.W., 2 ph., 2200 
v., d. c. to 14x14 Gates 4- 
valve aut. engine. 

Wood, 75-K.W. 

Gen. Elec., 120-K.W., 3 ph. 
Warren, ..W 


1500 
2400 
3000 
7200 


150-K.W. 
Gen. Elec., 360-K.W., 3 ph. 


ALTERNATORS-— 125-133 
CYCLES 

Lt. 
650 
750 
750 
goo 
1000 
1200 
1500 
2400 
2400 
3000 


Wood, 33-K.W. 

West., 37%4-K.W. 

Wood, 37%4-K.W. 
Warren-Medberry, 45-K.W. 
Wood, s50-K.W. 

Gen. Elec., 60-K.W. 

Stanley, inductor, 75-K.W. 
Gen. Elec., 120-K.W., A 120. 
Gen. Elec., 120-K.W., A.S.120. 
Stanley inductor, 150-K.W. 
Westinghouse, 240-K.W. 


=~ BD Hw wD we mo mo 


4000 


10 TO 125 VOLT CENERA- 


TORS (COMPOUND.) 
DIRECT CURRENT. 


Hobart, Multipolar. 
Lundell. 
Westinghouse, Multipolar. 
Crocker-Wheeler. 
Northern, Multipolar. 
Westinghouse, Multipolar. 
Hobart, Multipolar. ° 
Fort Wayne, Multipolar. 
Crocker- Wheeler. 
Riker, Multipolar. 
Perrett, Multipolar. 
Card, Multipolar. 
Commercial, Multipolar. 
dison. 
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reduces the wor 
power and may cause a fire. 


SPARKIN @ 


capacity of a motor or d 
All of t 


mo, wears out the commutator, wastes 
{this may be avoided if yout ase ” 


The only article that will prevent sparking. Will keep the commutator in good con- 
dition and prevent cutting. Absolutely will not gum the brushes, 


It will put that high gloss on the commutator you have so long sought after. 
Send for Stick. 50c. PER STICK. $5.00 PER DOZEN. 


FOR SALE 


BY ALL 
SUPPLY HOUSES OR : 


MCLENNAN & GO x, sn oii:is0veanen st, owes 


(2) 


HOW MANY READERS 


OF ELECTRICAL WORLD AND ENGINEER 
HAVE A FULL KNOWLEDGE OF EVERY- 
THING YOU MAKE? 


They may never have known, or they may have 
known years ago. 
They may still have a partial knowledge; but un- 


less you 


ADVERTISE PERSISTENTLY 


it does not take very long to be forgotten. 


Lt 

150 
150 
150 
160 
165 
210 
210 
210 
225 
260 
300 
300 
300 
300 
300 
350 
350 
400 
400 
400 
450 
450 
450 
450 
450 
450 
450 
450 
540 
540 
540 
540 
600 
650 
650 


Pt mee ee me mt me me ee et Ee eee ee tt te 
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HELP WANTED. 





The rate for “Help Wanted” advertise- 
ments of forty words or less is one dollar 
and fifty cents an insertion; additional 
words three cents each, payable in ad- 
vance. Remittance and copy should reach 
this office not later than Tuesday morning 
for the next succeeding issue. 


W ANTED.—A ___thoroughly-experienced 

man as superintendent of incandes- 
cent lamp factory. Must be competent to 
take entire a of manufacturing, Also 
wanted a traveling lamp salesman. Ap- 
plicants please state - _experience and 
salary expected. 1126 alifornia St., Den- 
ver, Colorado. 


W ANTED.—Experienced salesmen of 
electrical machinery for the eastern 
territory; exceptional opportunities for the 
right men. Room 610, 136 Liberty St., New 
ork. 


W ANTED.— Assistant to electrical en- 

gineer for steam railroad rs 
in Pittsburg, Pa.; general electrical an 
mechanical work in connection with power 
plants, lighting, etc.; technical graduate 
with shop and draughting experience pre- 
ferred. Address No. 1529, care Electrical 
World and Engineer, New York. 


ARE YOU SATISFIED 


with your present position and salary? If 
not, write = for plan and booklet. We 
have openings for Managers, Secretaries, 
Advertising Men, Salesmen, Bookkeepers, 
etc., paying from $1,000 to $10,000 a year. 
Technical, Clerical and Executive men 0 
all kinds. High grade exclusively. 

(s) 


HAPGOODS (Inc.), 
Suite SII, 309 Broadway, New York. 


PARTNERSHIP 


Contracting electrical engineer, estab- 
lished in New York City, wishes to meet 
party experienced in same business or party 
with acquaintanceship to influence con- 
tracts with a view to partnership. Address 


care Electrical World and Engineer, 
New Vork 


DoDD VVVVVAATVA 


FOR SALE 


ELECTRICS 


54-62 S.CLINTON ST. CHICAGO. 


Send for our Monthly Bargain Sheet showing complete list of 
apparatus with NET PRICES. All machines fully guaranteed and 
every machine listed actually in stock at our warehouses. 


Eddy, Multipolar. 
Western Elec., Multipolar. 


General Electric, Multipolar. 


Triumph, Multipolar. 
Am. Engine Co., Multipolar. 
Edison. 
Phoenix, Multipolar. 
Eddy, Multipolar. 
Card, Multipolar. 
Commercial, Multipolar. 
Phoenix, Multipolar. 
Perritt, Multipolar. 
Ahlms-Edwards, Multipolar. 
Gen. Electric, Multipolar. 
Western Elec., Multipolar. 
Edison, 20-K.W. 
C. & C., Multipolar. 
Northern, Multipolar. 
Crocker-Wheeler, 
Westinghouse, Multipolar. 
Edison, 25-K.W. 
Commercial, Multipolar. 
syuaner City, Multipolar. 
riumph, Multipolar. 
Sprague-Lundell, 
Eddy, Multipolar. 
Gen. Electric, Multipolar. 
Western Elec., Multipolar. 
Edison, 30-K.W. 
C. & C., 30-K.W. 
Elwell-Parker, Multipolar. 
Gen. Elec., Multipolar. 
Card, Multipolar. 
Milwaukee, Multipolar. 
Westinghouse, Multipolar. 


Multipolar. 


Multipolar. 


Lt. 
650 


Westinghouse, Multipolar, 35- 
K.W., engine type, direct con- 
nected to 10x10 enclosed self- 
ceiling Buffalo Forge engine. 
Commercial, Multipolar. 
Card, Multipolar. 
Crocker-Wheeler, Multipolar. 
Wagner, Multipolar, comp. 
Edison, 60-K.W. 

Gen. Elec., 6 pole, comp., di- 
rect connected to 12x13 Wes- 
ton automatic engine, 60-K.W. 
cram, Multipolar. 

Card, Multipolar. 
Waddel-Entz, 80-K.W., d. c. 
to Armington & Sims 15%4x14 
engine. 

Ft. Wayne, comp., direct con- 
nected to 13x14 Buckeye ver- 
tical engine, 80-K.W. 

Gen. Elec, Multipolar, 6 pole 
shunt, direct connecte to 
Ames tandem comp, 11x17x12 
automatic engine. 

Edison, roo-K.W. 

Western Electric, Multipolar, 
comp., 6 pole, roo-K.W. 
Western Electric, Multipolar, 
125-K.W., 6 pole. 

Western Electric, /{ultipolar, 
comp., 150-K.W., dicect con- 
nected to 16x18 Mckwen en- 


220 TO 250 VOLTS COM- 
POUND CENERATORS. 


K.W. 

7% Holtzer-Cabot. 
9 New England, Multipolar. 
10. T.-H. 

12 Western Elec., Multipolar. 

17% Kester. 

17% Eddy. F 
20 Western Electric. 

20 Keystone, Multipolar. 
20 Eddy, Multipolar. | 
20 Western Elec., Multipolar. 
so CC, @ GC. E 

40 C. & C., Multipolar. 

40 Eddy, Multipolar. 

45 Edison. | Y 

45 Am. Engine Co., Multipolar. 
Western Elec., Multipolar. 

‘Cc. & C., Multipolar. 

Gen. Elec., Multipolar. 

cK & c 

Commercial, Multipolar. 
Maine, Multipolar. 

Fuller, Multipolar. 

Eddy, Multipolar. 

Northern, ultipolar. 
Siemens & Halske, Church- 
ward type, Multipolar, direct 
connected to 14x14 Ideal en- 
ine. 

C. & C. : 
Commercial, Multipolar. 
Eddy, Multipolar. 

National, Multipolar. 

Eddy, Multipolar. 
Westinghouse, Multipolar. 
Western Elec., 6 pole. 
Western Elec., Multipolar 


Pe mt me tee ee Ne eee ee 


100 
125 
150 
200 
200 
250 
300 


500 TO 550 VOLT COM- 
POUND CENERATORS. 
K.W. 

60 Edison. 
T-H. 
5 Akron, 6 pole. 
75 General Electric. 
Siemens & Halske, 4 pole. 
Edison. 

Gen. Elec. 

Westinghouse. 

Thompson-Ryan. 

General Electric. 


100 

100 

100 

120 

200 
I 200 
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MODERN ELECTRICAL MACHINERY FOR SALE. 


DIRECT CONNECTED UNITS 
Dynamo Engine 
s50-K.W. 220 V. American Ball. 

42-K.W. 220 V. 


50- KW. 
37-K.- W. 
o-K.W. 


110 V. Eddy, Ames. 
110 V. West., Erie Ball. 


Westinghouse, Alfrey. 
220 V. Gen. Elec. Arm. Sims. 


110 V, Westinghouse, Ames. 


-K.W. 110 V. Crocker-Wheeler, Case. 


0 VOLTS DIRECT CURRENT 
Dynamos or Motors 


85-K.W. Gen. Electric, M. P. 
75-K.W. Gen. Electric, M. P. 
45-K.W. General Electric. 
15-K.W. Eddy, M. P 


y o 
2 
oe 


H.P. Gen. Elec., Type C_ E. 
P. Gen. Elec., Type CE. 
P. Gen. Elec., Type C E. 
yr & @6 





SUN a 
Ua ane 


eter! 


ARC DYNANOS. 
CP. 


Lt. 


1 2000 T.-H., L D 2 ball. 

1 =. 1200 T.-H., L D 12, new ball. 
2  §0 2000 T.-H., M. D 2, s-0., ring. 
1 75 1200 T.-H., M D 12 s-0. 

1 75 1200 Wood. 

1 125 1200 Excelsior. 


220 TO 250 VOLT MOTORS. 


aw: DIRECT CURRENT. 
1 General Electric, type I B. 
Lundell. 
yY Riker. 
Cc 2 ¢ 


Bernard, Multipolar. 

Gibbs, Multipolar. 

Lundell. s S 
Western Electric, Multipolar. 
Westinghouse, Multipolar. 
Eddy, Multipolar. 
Commercial, Multipolar. 
Gibbs, Multipolar. 

Hobart, Multipolar. : 
Western Electric, Multipolar. 
Eddy, Multipolar. 

Belknap, Multipolar. | i 
Crocker-Wheeler special print- 
ing press motors, direct con. 
Jenney,Multipolar, back geared. 
Edison. : 
Western Electric, Multipolar. 
Milwaukee, Multipolar, series. 
Holtzer-Cabot. : 

8 . Crocker-Wheeler, series. 

8 Maine, Multipolar. 

10 Standard, Multipolar. 

10 C. & C., Multipolar. 

10 Keystone, Multipolar. 

10 Western Electric, Multivolar. 
10 Westinghouse, _Multipolar. 

10 Bernard, Multipolar. 

15 Keystone, Multipolar. 

New England, ultipolar. 
15 - Western Electric, Multipolar. 
18 Edison, 15-K.W. 

20 Eddy. 

20 Kester. 

25  ~ Edison. : 

25 Western Electric. 

25 Keystone, Multipolar. 

25 Eddy, Multipolar. z 

25 Western Electric, Multipolar. 


BOO Ge ome G0 Gt tt oe eet 
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c se ¢. ‘ 
40 Sprague-Lundell, Multipolar. 
so. C. & C., Multipolar. 


SMD Mm ee ee NO ee ee NO 
_ 
wm 
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220 VOLTS DIRECT CURRENT 
Dynamos or Motors 


150-K.W. Westinghouse. 
75-K.W. Westinghouse. 
55-K.W. Gen. Elec., M. P. 
45-K.W. Edison. 

20-H.P. Card. 

15-H.P. Sprague, M. P. 
10-H.P. Holtzer-Cabot. 
7%4-H.P. Edison. 

5-H.P. Diehl. 

2-H.P. Diehl, 


500 VOLTS DIRECT CURRENT 


100-K.W. General Electric, M. P. 
75-K.W. Westinghouse, M. P. 
5-H.P. Sprague. 


ARE MADE BY PRACTICAL 


with selected materials that are thoroughly tested in laboratory before using. These 
methods insure a perfect Soldering Flux that does no injury to wire or insulation 





ASK YOUR DEALER FOR THEM 
OR MAIL 75c. FOR SAMPLE HALF 


ALTERNATING INDUCTION 


2 Phase, 60 Cycles, 220 Volts 


40-H.P. Type C Westinghouse. 
30-H.P. Type F Westinghouse. 

C Westinghouse. 

C Westinghouse. 
%-H.P, Type C Westinghouse. 

-P. Type C Westinghouse. 

neral Elec. 

H.P. Westinghouse. 

%-H.P. General Elec., 220 or 110 v. 


2 Phase, 440 Volts, 60 Cycles 


100-H.P. Westinghouse. 
40-H.P. Westinghouse. 
30-H.P, Westinghouse. 
15-H.P. Westinghouse. 
10-H.P. Westinghouse. 
7%4-H.P. Westinghouse. 
3-H.P. Westinghouse. 

1-H.P. Westinghouse, 


AND 


DOZEN 





BARGAINS 





EG 


REG 


ELECTRIC 


54-62 S.CLINTON ST. CHICAGO, 
Send for our Monthly Bargain Sheet showing NET prices— 





all machines fully guaranteed and actually in stock. 


RO eee eee 


so Eddy, Multipolar. : 
50 Am. Engine Co., Multipolar. 
cm &. 


60 Edison. 3 

60 Commercial, Multipolar. 

60 C. & C., Multipolar. 

60 Maine, Multipolar. . 

60 Western Electric, Multipolar. 
60 General Electric, Multipolar. 
65 Eddy, Multipolar. 

70 Fuller, Multipolar. 

75 Northern, Multipolar. 

85 Western Electric. 


6 le 

125 Edison. ‘ 

135 Commercial, Multipolar. 
150 Eddy, Multipolar. 

200 National, Multipolar. 


500 TO 550 VOLT MOTORS. 


SN ee 


ce 


I 

1% 
1% 
2% 


General Electric. 
Northern, series. 
Crocker-Wheeler. 
New England. 

. & © 


General Electric. 
Jenney, Multipolar. | 
Westinghouse, Multipolar. 
Edison. 

Bernard, Multipolar. 
Fort Wayne. 
Triumph, Multipolar. 
Crocker-Wheeler. 

C. & C,, enclosed. 
7% Card; Multipolar. 
7% Jenney, Multipolar. 


Qui UR Rw WW Oo 
x 





ee Ne et 


H.P. 

7% C. & C., Multipolar. 

Y% Crocker-Wheeler. 

Eddy, Multipolar. 

10 Phoenix, Multipolar. 

10 Crocker-Wheeler. 

10 Northern, Multipolar. 

10 Triumph, Multipolar. 

10 General Elec., ultipolar. 
10 Perrett, Multipolar. 

10 Eddy, Multipolar, 

10° Belknap, Multipolar. | 
12 Am. Engine Co., Multipolar. 


15 Eddy. 
7 ee oe 
15 Edison. 


15 Perrett, Multipolar. 

15 Maine, Multipolar. 

20 Eddy. 

20 +«Perrett, Multipolar. 

20 + Holtzer-Cabot, Multipolar, 
closed. 


en- 


ALTERNATING CURRENT 


SINGLE PHASE. 


2 
I 
I 
I 
1 
I 
1 
I 


MOTORS. 

125-133 CYCLES. 
H.P. 

Y% Stanley, 110 volts. 

¥%  Holtzer-Cabot, 104 volts. 

y Emerson, 104 volts. 

y, Wagner, 104 volts, automatic. 
1 Fort Wayne, 104 volts. 

1 Wagner, 208 volts, automatic. 
114 Wagner, 208. volts,. automatic. 
3% Wagner, 110 volts, automatic. 


MOTORS 
3 Phase, 60 Cycles 


. Yrestiagmonte, 220 volts. 
- Gen. Elec., 220 volts, 

. Gen, Elec., 110 V. 

. Westinghouse, 110 or 220 V. 
. Gen. Elec., 110 volts. 

. Westinghouse, 220 volts. 


UY 


5-H. 
5-H. 
5-H. 
3-H. 
2 
2 


-H 
-H 


rd 


%-H.P. General Electric, 220 volts. 
| Phase, 60 Cycles 

%-H.P. Wagner. 

¥%-H.P. General Elec. 


i Phase, 125 Cycles 
5-H. P. Wagner, 110 volts. 
1-H.P, General Electric. 
%-H.P, Emerson. 
Large stock of small motors, auto- 
starters, starting boxes, rheostats, 
switchboards, voltmeters, ammeters, etc. 


| BUY, RENT AND INSTALL.—CEORCE BENDER, 137 CENTRE STREET, NEW YORK. 


MEN 


May 2, 1904. 
Crescent Company, Chicago. 

Gentlemen: Our foreman reports very favorably 
on your sample of Crescent 
= may send us twenty-five 
oxes at your earliest convenience, 


Very truly yours, 


KOHLER BROTHERS. 


SOOO O8O4488404084 


THREE PHASE. 125-133 CYCLES. 
For Monocyclic System. 
H.P. 
3 General Electric, 110 volts. 
SINGLE PHASE. 60 CYCLES. 
H.P. 


1 % General Electric, 110 v. 

1 1 Phillips, 208 volts. 

I I Phillips, 104 volts. 

I 2 Wagner, 208 volts, automatic. 

1 2 Wagner, 104 volts. 

I 3 Wagner, 208 volts, automatic. 
1 30 Wagner, 104 volts, automatic. 
TWO PHASE. 60 CYCLE. 

H.P. 

1 2 General Electric, 220 volts. 

I 5 Westinghouse, 220 volts, 

1 50 Westinghouse, 400 v. 

2 100 Westinghouse, 400 v. 
THREE PHASE. 60 CYCLE. 
H.P. 

2 I General Electric, 110 volts. 

1 2. General Electric, 110 volts. 

2 2. General Electric, 220 volts. 

I 5 Gen. Elec., 110 volts, 

1 10 #42Gen. Elec., 110 volts, 

z- 435 Gen. Elec., 110 v. 

1 30 Gen. Elec., 110 v. 


ELECTRIC LOCOMOTIVES. 


Ton. 

1 10 Morgan-Gardner, type M, 250 v. 
direct current, double motor 
locomotive, 74-K.W., 42-inch 
gauge, speed 6 to 10 miles per 
hour. 

1 17 Morgan-Gardner, type N, 250 v., 
direct current, double motor 
locomotive, “r15-K.W., 4o0-in. 


gauge, speed 8 miles-.per hour. 


RESCENT SOLDERING STICKS 
RESCENT SOLDERING PASTE 


oldering Paste, and 
pounds in one pound 


; 








Syne 


ee aay. 
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engine, 110 volts. 
10-K.W, Westinghouse dynamo to Arm- 
ington & Sims engine, 110 volts. 
10-K.W. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 
80-Amp. Edison dynamo to Brother- 
hood engine, 80 volts. 
ao-H.P. Elektron 220 volt motor to 
Morse Williams freight elevator. 


BELTED. 

60-amp. Crocker Wheels to Herresoff 
engine, 110 volts. 

2000 volt Electro Dynamic are dynamo, 
10 amperes. 

oo-Lt. Edison dynamo, 110 volts. 

looms. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 


ELECTRICAL WORLD anv ENGINEER. 


35-amp. Sprague dynamo to Hornby 
Ackroyd oil engine. 

600-Lt. Weston dynamo, 110 volts. 

500-Lt. Edison Dynamo, 110 volts, D.C. 
to Brotherhood engine. 

400-Lt. Excelsior dynamo, 110 volts. 

45°H.P. C. motor, 230 volts. 

30-H.P. C. & C. motor, 230 volts. 

15-H.P. Thomson-Houston motor, 500 
volts, with spare armature. 

15 General Electric, 2-H.P., 220 volt 


motors. 
12 Siemens & Halske s-H.P., 220 volt 
motors, 220 volts, 1550 R.P.M. 

2 search lights. 

These motors are dust proof and se- 
ries wound. 

Large stock of smaller dynamos and 
motors. 

Repairing of electrical machinery in 
all its branches. 


JORDAN BROS., 74 Beekman St., N.Y. 


Successor to STUCKY & HECK 


LOUIS HEC K, ELECTRICAL MANUPACTURING CO., Lit’d. 


Electrical and 

Mechanical 
Engineess and 
Draughtsman 





Every S m— 
Repairing, 
Re-winding, 
Re-construction 


Telephone No. 977 


35 N, J. RAILROAD AVE.., Opp, Market St, Railroad Depot, NEWARK, N. J. 


FOR BARCAINS 


OF DISTINCTLY 
BETTER QUALITY 


4—75 K.W. G. E. 125 Volt M. P. Generators. 
2—120 K.W. 2240 Volt A. C, General Electric. 
2—120 K.W. 2240 Volt A 60 General Electric. 
2—120 K.W. 2240 Volt A 70 General Electric. 
$—8 circuit, 125 Light, 9.6 ampere brush arc 
dynamos. 
800 M 2 double T. H. open arc dynamos, 
200 M 2 single T. H. open arc dynamos, 


s00 VOLT. 


1—500 K.W. G, E. M. P. type. 
1—225 K.W. G. E. M. P. type. 
2—875 K.W. Westinghouse direct connected. 
1—225 K.W. Westinghouse direct connected. 


ENGINES. 
2—750 H.P. Alliss to Cross Compound. 
2—500 H.P. Ball Cross Compound, 
1—1500 H.P. Pa. Iron Works. : 
FAN MOTORS. 
350 Ceiling Fans, 110 Volt, various makes and 
finish, all in good order. 

We solicit correspondence from parties 
having steam, electrical or pumping plants, 
desiring something larger or more Improved. 

Machinery of all kinds bought, sold and 
exchanged. 


THOMPSON-BONNEY CO. 


45 York St., BROOKLYN, N. Y. 


PROPOSALS 


FOR LICHTINGC 


Notice is hereby given that sealed pro- 

sals will be received by the Light and 
Water Committee of Councils of the City 
of Williamsport, Pennsylvania, till 12 
o’clock noon of Friday, July 29, A. D. 
1904, for the lighting of the streets of Wil- 
liamsport with the most modern system of 
electric lighting, every night and all night 
for a period of five years, also for a period 
of ten years, from December 1, 1904; ALSO 
bids for lighting the City Hall and the sev- 
eral Fire Taatne Houses of the City for 
similar periods. Bids for Street Lighting to 
state the kind and number of lights to be 
furnished, the system of lighting, the can- 
dle power and distribution of lights. Bids 
to be accompanied by a certified check in 
the sum of Five Thousand Dollars ($5,- 
000.00), upon one of the banks of Williams- 
port, said amount to be forfeited as liquid- 
ated damages in case the successful bidder 
fails to execute contract and furnish the 
required bond. The City reserves the right 
to reject any or all bids. Bids are to be 
sent to the City Clerk, endorsed “‘PRO- 
POSALS FOR ELECTRIC LIGHTING.” 
The successful bidder shall have the priv- 
ilege of erecting poles, wires, etc., for the 
purpose of furnishing lights for the streets 
of the City, the Fire Engine Houses and 
City Hall, as well as for commercial pur- 
poses, under such regulations as Councils 
may by ordinance provide. All information 
in regard to number of lights, location of 
same, etc., can be obtained of the City 
Clerk, Williamsport, Pa. 


J. J. GALBRAITH, City Clerk 


A. F.. YOUNG, Chairmen of 
Light and Water Cemmittee 


Dynamo an Motor Repairing 


Armature Winding, Armature Coils. 
Commutators, Gears and Pinions. 


our iaty Railway Field Coils sf" 


The ELLIOTT BROS. ELECTRIC CO. 
Cleveland, O. 
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RAILWAY CENERATORS 


2—soo-K.W. General Electric Railway 
Generator. H 

1—400-K.W. General Electric Railway 
Generator, direct connecte - 

3—z200-K.W. Edison Bi-polar Railway 
Generator, prime condition. ; 

2—z200-K.W. Westinghouse 6 pole Rail- 
way Generator. 

1—150-K.W. General Electric 6 pole 
ailway Generator. 


60-CYCLE ALTERNATORS 


1—700-K.W. 60 cycle, three phase West- 
inghouse, three bearing. 

1—300-K.W. 60 cycle, General Electric, 
direct connected, 

2a—z250-K.W. 60 cycle, General Electric, 
3 phase, type A. T. B. 

1—150-K.W. 60 cycle, General Electric, 
monocyclic. 

1—120-K.W. 60 cycle, Westinghouse, 2 
phase. 

3—120-K.W. 60 cycle, General Electric, 


mn” a oy : 
1—100-K.W. 60 cycle, General Electric, 
three phase. 


STATION EQUIPMENT COMPANY, 7°* chitcace:" $*- 





1—75-K.W. 60 cycle, Ft. Wayne Wood, 
single phase. 









{33 Cycle 
1—300-K.W. ge 2 phase. 7 
o—t5e-%W. Ft. ayne Wood, single 
phase. 
2—120-K.W. General Electric, single 
phase. 







DIRECT CURRENT. 


2—z200-K.W. Edison’ Bi-polars, 250 
volts, compound-wound. 

1—100-K.W. 8 pole General Electric 
125 volts, direct connected to 15% 
x16 New York Safety Engine. 

1—100-K.W. 6 pole Western Electric, 
125 volts, direct connected to 16x16 
Ideal, latest type. 

175-K.W. and t100-K.W. Edison Bi- 
polars. 

1—10e-Ligmt Ft. Wayne Wood Arc Ma- 
chine. 

We list no Engines here, but will 
send list of Engines, Corliss and Auto- 
matic, simple or compound, of all types, 
upon request. Write what you want. 




















STREET RAILWAY FRANCHISE. 


THE MUNICIPAL COUNCIL OF THE FOREIGN SETTLEMENTS AT 
SHANGHAI, CHINA, hereby invites tenders for a concession for constructing 
and operating about 23 miles of Electric Tramways on the “Trolley System 


in the streets of Shanghai. 


Further information may be obtained upon application to Messrs. Fearon, 


Daniel & Co., Agents for the Council, 96 Wall 


harles Mayne, Municipal Engineer, Shanghai, China. 


addressing Mr. 


treet, New York City, or by 


Sealed tenders indorsed “‘Tender for Tramway Concession” should be ad- 
dressed to J. O. P. Bland, Secretary of the Munizipal Council, Shanghai, China. . 





If you want to do business with any man in the electrical field in any part of the 
world, the right medium to advertise in is ELeEctr1caL Wortp AND ENGINEER. 


A permanently plastic 


coil cement 


DIELECTROL 





OPPER 

OILS 

 — 

ORRODE DIELECTRIC MNFG. CO., SAINT Lous 





WANTED 


Electric Light Plant in town of over 15,000 inhabitants. 


TO BUY 


We also have a 


purchaser for a combination gas and electric plant in town of over 10,000 in- 
Describe fully, stating equipment and prices. 


CENTRAL STATION ENGINEERING CO. 
Old Colony Bidg., Chicago 


habitants. 


-FOR SALE: In Alabama. 
2—A-6 Thomson-Houston Alternators, sin- 
gle phase, 1100 volt, 125 cycle, slotted 
type armature. 
1—Extra armature for above. 
1—Thomson-Houston M-12 arc dynamo. 
1—Thomson-Houston L. D.-12 arc dynamo. 
1—L. D.-12 armature, d 
1—14”x16” McEwen High Speed Automatic 
ngine. 
1—Westinghouse alternator, 75-K.W., 60 
cycle, 2200 volt, single phase. 
Address 


Henry S. Fleming, 


FOR SALE 


1—150-K.W. 60 cycle 1040 volt G. E. mono- 
— alternator, A-1 condition, $1000, 
.0.b. 
1—12x12 Erie Ball Engine, fine condition, 
$300, f.o.b. Address 
No. 1521, 


care Electrical World and Engineer 
New Vork 


FOR SALE 


Well-established electrical supply business 
in western metropolis. Annual sales $150,- 
ooo. Address 

Ne. 1513, 


care Electrical Worildand Engineer, 
New Vork 


| Broadway, New York City 











BARCAIN SALE 


1—600-H.P. Tandem Compound Hori- 


zontal Engine and 400-K.W. Generator from 
factory of recognized high-class builders, 
enerator direct connected to Engine. 


either Engine nor Generator are yet built. 
Will sell Engine or Generator separate and 
arrange to suit any other Engine or Gen- 
erator to suit purchaser. Generator can be 
A. C. any phase or voltage or D. C. any 
voltage. Will sell for $1000 less than cost. 
Address No. 1509, care Electrical World 
and Engineer, New York. 


FOR SALE 


Two 250 K.W., 10,000 volt 
generators. 

General Electric, three-phase, 
60 cycle, revolving field type, 
belted machines with exciters and 
marble switchboard. 


Portland Lighting & Power Co, 


Portland, Maine 








# North, South, East, West, at home and abroad, 
ELECTRICAL WORLD AND ENGINEER 


is recognized as the leading electrical journal, and is therefore 
the ene which is consulted when purchasing is to be done. 


* *& & Ft has no yeographical limitations. 
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SWITCH BOARD 
CHEAP 


.9 panels of blue Vermont marble, go” 
high by 28” wide and 2” thick in two parts. 
Top panel 65” high, sub-base 25” high. Six 
of oes pnaee are designed for 4 wire 
3 phase Feeder panels, each one mounting 
1 Elden Automatic Oil Circuit Breaker, 4 
pom, 100 ampere, 4500 volt 4 single pole S. 

. knife switches with marble barriers, 100 
amperes, 4500 volts. 

3 Wagner Ammeters; 80 ampere with cur- 
rent transformers. 

1 Mershon Volt meter Compensator ar- 
ranged to plug on either phase. 

3 Goose Neck Ills lamp brackets. 


I panel containing 1-10 ampere Ammeter 
with current transformer. 

2 primary plug switches for arc circuit 
Io ampere 5000 volts. 


I panel containing 2 Elden Auto oil cir- 
a breakers, 200 ampere 4500 volts, 3 
pole. 

2 hand operated 3 pole S. T. oil switches, 
100 ampere 4500 volts Elden make. 


1 total load pene! mounting. 1 Elden 
Auto oil circuit breaker 100 ampere, 4 pole, 
4500 volt. 1 4 pole knife switch, 150 am- 
ere, 4500 volts with marble barriers. 3 

agner Ammeters 150 ampere with current 
transformers. 3 Stanley Recording Primary 
Wattmeters, 200 ampere. 


Also one Swing bracket mounting 2 
Wagner Volt meters, 150 volt with potential 
transformer. One arranged to be used 
with compensators and one to read Buss bar 


a. 
2 Station Ground Detectors. 

The Board has mounted on back 1 set 
(4 wire) Buss Bars, and all interconnections 
to switches, instruments, etc. 


All the instruments and switches are in 
perfect condition, good as new, same bein, 
in use only two and one-half years, an 
can be seen in daily operation at our Power 

ouse, 

Reasons for selling on account of being 
too small, and our intention to put in new 
board of larger capacity. Address. 


UNION LICHT, HEAT & POWER COMPANY 
COVINGTON, KENTUCKY. 





Dynamos and Motors 
Bought, Sold and Installed 
Electrical Repairs 


a J RVELW 
NO. ADAMS, MASS. 















WRITE FOR OUR 
CATALOGUE OF 


Electrical Books 
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The most 
PICTURESQUE 
COMFORTABLE and 
ATTRACTIVE ROUTE 


TO THE 


WORLD'S FAIR 


(LOUISIANA PURCHASE EXPOSITION) | 


AT ST. LOUIS, MO. 


DURING THE CONTINUANCE OF THE FAIR 


THE ERIE RAILROAD 


WILL MAINTAIN IN CONNECTION WITH THE 


C. C. C. & ST. LOUIS RY. (Big Four Route) 


A THROUGH TRAIN SERVICE 
between NEW YORK andST. LOUIS 


VIA MARION, OHIO 


A New Through Line 
Picturesque Scenery 


Superb Equipment 
Fast Time 


Excursion Tickets to St. Louis at low rates are on sale at all ticket offices of the Erie 
Railroad. All tickets are good via Niagara Falls and permit stop-over at that point. 


D. W. COOKE, General Passenger Agent, New York 


WANTED. 


One copy each of ELECTRICAL WORLD 
AND ENGINEER, dated July 29, 
1899; July 12, 1902; July Il, 1903; 
Vol. 37, 1, 2, 3; Sept. 12, 1903; 9 and 
20, Vol. 33; 1, 2, 3, 4, 5, Vol. 38; 
| and 2, Vol. 39. 









Copies must be clean and well pre- 
served; will pay face value. Address 


No. 1372, care Electrical World and 
Engineer, New York. 





ELECTRICAL WORLD anp ENGINEER. 














FOR SALE 


BOILERS 


-P, Dean Vertical Boiler. 1—15’x54” Manning. 

. Dean Vertical Boiler. 1—66”x15’ Horizontal Tubular. 
- Babcock & Wilcox. 1—54”x15’ Horizontal Tubular. 
. Babcock & Wilcox. 1—60”x17’ Horizontal Tubular. 


. Stirling. 3—72”x17’ Horizontal Tubular. 


ENCINES 
COMPOUND 
ite McIntosh, Seymour & Co., I—13x20%x15 Armington & Sims 
150-H.P. Cross Comp. 
I—15x23x17 McIntosh, Seymour & Co., 2—12x18x12 Armington & Sims Cross 
250-H.P. Comp. 
1—16x26x17 McIntosh, Seymour & Co., I—15x25x16 Erie Ball Cross Comp., 
350-H.P. 275-H.P. 
I—12x16x12 Armington & Sims Cross o—t975a30a15 Erie Ball Cross Comp., 
Comp. o-H.P 
sn ARSSRIS Armington & Sims Cross 
omp. 


5 i 
1—16x28x18 Erie Ball Tandem, 350- 
H.P. 


SINGLE CYLINDER 

1—18x42 Allis Corliss, 250-H.P. 1—22x36 McIntosh, Seymour & Co., 
I—20x42 srerores Greene, 300-H.P. 400-H.P. 
oleae cIntosh, Seymour & Co., 1—17x30 McIntosh, Seymour & Co., 

150°H.P. — 300-H.P. 
1—10x12 Armington & Sims, 85-H.P. 1—24x48 Hamilton Corliss, 400-H.P. 
1—16x16 Ball, 200-H.P. 1—28x60 St. Louis Corliss, 600-H.P. 
1—16x15 New York Safety, 175-H.P. 1—28x52 Hewes & Pe 600-H.P. 
1—9x10 New York Safety, 175-H.P. 1—18x42 Putnam, 250-H.P. 
1—14x36 Hamilton Corliss, 125-H.P. 1—14x36 Whitehill, 125-H.P. 

1—16x36 Corliss, 150-H.P. 


' ALTERNATORS 
1—45-K.W. 1050 Volts 2000 rev. S. O. —7¢%W- 2 phase, 60 cycle, 2200 
arings. olts, Westinghouse. 

2—Az7o—1040 Volts 1o7o rev. S. O. 1—250-K.W. 2 phase, 60 cycle, 2200 

bearings. Volts, Westinghouse. 

DIRECT CURRENT i125 VOLT 

6—25-K.W. No. 10 Edison Bi-polar. with switchboard and instruments, 
4—75-K.W. Gen. Elec. Company. 3-wire system. 
1—H. I, Thomson-Houston. 1—so-K.W. direct connected set with 
2—z25-K.W. 305 rev. G. E., direct con- Hamsburg engine and Westinghouse 

nected to 11”’x12’ Ball, complete generator. 


HEATERS 
1—150-H.P. Wainwright. 


2—z250-H.P. National. ' 
1—300-H.P. National. 


2—soo0-H.P. National. 
1—100-H.P. National. 


We also have a large line of Pumps, Condensers, Damper Reguiators, Pipe, Valves, Iron Stacks, etc 
If you do not see listed what you want write us 


THOMAS F. CAREY, “toston. mass. 
FOR SALE 


La Lumiere Electrique, Paris 


A set nearly complete. This set lacks only 13 numbers and 3 vols. of a 
complete set which consists of 53 vols. 22 vols. are bound in half red 
morocco, others in parts. The missing vols. are 19, 40 and 52. A com- 
plete set sells for $100.00. The price of this set is $65.00. 


Mechanics’ Magazine, London 


A complete set from Vol. 1, No. 1, Aug. 30, 1823, to the end of Vol. 69, 
Nov. 27, 1858. 69 vols. bound in boards, some covers loose, $40.00. 


The Physical Review. A complete set 


from the commencement to December, 1903, 17 vols. unbound, in very 
clean condition, mostly uncut, $35.00. 


American Society of Civil Engineers 


A complete set of the Transactions and Proceedings from the commence- 
ment to December, 1896, consisting of the Transactions, Vols. 1 to 36 
and the Proceedings, Vols. 1 to 22 complete, unbound, with two general 
indexes to the Transactions, Vols. 1 to 21 and Vols. 22 to 27. $125.00. 


Municipal Journal and Engineer. A complete set 


including its predecessor, City Government, from Vol. 1, No. 1, August, 
1896, to Vol. 15, No. 6, December, 1903. Vols. 1, 2 and 3 bound in 
cloth in one vol. Others unbound, $30.00. 

For offers of other sets see adv. in ELectricaL Woritp AnD ENGINEER, 


Oct. 24 and 31. 
EDWARD CALDWELL, - 112 Liberty St., New Yorg 








TEMPORARY BINDERS 


for ELECTRICAL WORLD AND 
ENGINEER. These binders are 
substantially made with leather 
back and cloth sides 2 & & 2 


PRICE POSTPAID, $1.00 EACH. 
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M. C, Hartman. 


RNOLD ELECTRIC POWER C. W. Carman. 


FORD, BACON & DAVIS, 


STATION COMPANY, | | CARMAN & CO,, C. W. ENGINEERS. 
Engineers, Constructors : 24 Broad Street, New York. 
Engineers BRANCH OFFICES. 






MARQUETTE BUILDING, CHICAGO. 
Designers & Builders of complete 
Electric Railway, Lighting & Power Installations. 
TRANSIT BUILDING, NEW YORK. 


2104 First Avenue, Birmingham, Ala. 
1500 Grand Avenue, Kansas City, Mo. 
331 N. College St., Nashville, Tenn. 







657 RAILWAY EXCHANGE. CHICAGO. 






















W. E. BAKER H. R. BISHOP (CHAPMAN, CHARLES A. FOSTER, HORATIO A, 
B AKER & CO., W. E. Electrical and Mechanical Engineer 
Consulting Engineer. Conemeaten, preliminary reports, specifications and 
Engineers ioey' and’ poeet priacitas ter avant oe 


poses. Organization and applicati f i 
Rooms 1040-42 204 DEARBORN ST. CHICAGO. systems lor central stations. ‘aent coltwe vs, wae eg 
650 BULLITT BUILDING, PHILADELPHIA, PA. 





27 WILLIAM ST. NEW YORK 






























RB. W. HAMMER, Pros. & Treas, H. J. MINHINNICK, Sec. & Gen’! Sup't 


OHO & COMPANY, H. Inc 
’ B., ENERAL ENGINEERING CO., 
a en ee and THE 
echanical Engineers 7 
gl Consulting and Contracting Engineers 
Contractors for Complete ate, Hydraulic Telephones—Electric Light—Power Transmission. 
and Steam Installations, Railways SUITE 1112, 135 ADAMS ST., CHICAGO. 
a1¢118 LIBERTY STREET NEW YOKK Long Distance Telephone Central 478. 











ARSTOW, WILLIAM S. 


Consulting Electrical Engineer. 
56-s8 PINE ST., NEW YORK. F 


Examinations and Reports on Electric Properties, 
Estimates, Specifications and Plans for Electric Light- 
ing, Power and Railway Plants. 

Telephone 2730 John. 
estern Office “The Portland,” Portland, Oregon. 


BEEBE AND BENNETT 
Engineers and Contractors 


Consulting and Contracting Electrical and Mechanical 
Engineers. 


Illumination Experts, Expert Opinions and Reports. 














CORSON, Wm. R, C, HAN CHETT, GEO. T, 
Consulting Engineer. 


Plans, specifications, superintendence of f 
pepe tel ede bo actory, Consulting and Electrical Engineer. 


Investigations o electrolysis of underground struc- 
tures. Electric machine design. 






















2210 FARMERS’ BANK BLDG., PITTSBURG, PA. Reports. Laboratory tests and experiments. 114 LIBERTY STREET, NEW YORK. 
36 PEARL ST. HARTFORD, CONN. 
a Stuart H. Brown, ‘ 
ek rer ae Pele. ORY, CL. | Teestone main stro. | | ETORRY, WILLIAM SMITH 
ROWN ELECTRICAL CON- MEREDITH, WYNN Consulting Electrician and Engineer. 
STRUCTION CO ALLEN, W. H. Designer of Electrical Machinery. Specialty, Ther- 
° Engineers, mo-Electric Furnaces and Automatic egulators for 
os ELLSWORTH BLDG. same. 
331 PINE STREET, SAN FRANCISCO. 
355 DEARBORN ST., Con eO. 3698 Expert Examinations, Construction Supervision. Design of Com- UNION CARBIDE WORKS, 
Telephones  Znemele 3698 ee Geode nee nee Ween. Engineering and NIAGARA FALLS, N. Y. 
BURCH, EDWARD P. OBLE COMPANY, ABNER RON CITY ENGINEERING CO. 
Electric Railway Engineer. Engineers. Contracting Electrical Engineers. 
Plans for New Railways. Complete Hydro-Electric Power Plants and Long- Power and Light Installations. 
Betterment of Existing Systems. Distance Transmissions designed and constructed. 


Bett L. D. Tet. 1599 Court. 


Engineering and Financial Examinations. FREMONT AND HOWARD STS 





ACKSON, DUGALD C., C. E. 
JACKSON, WILLIAM B., M. E- 


MEMBERS 









YLLESBY & CO. H. M. 
ncorporated) 
Engineers 


Design, Construct and Operate Ruilway, Light, 
Power and Hydraulic Plants. 


Examinations and Reports. 
NEW YORK LIFE BUILDING, CHICAGO, ILL. 





FLECTRIC AND STEAM 
ENGINEERING CO. 
ROBERT H. MOORE, Manager. American Institute of Electrical Engineers 
: American Society of Mechanical Engineers 
Consulting and Contracting Engineers American Society of Civil Engineers 


517 CHEMICAL BUILDING. __ ST. LOUIS. MO. es eer 









for any issue of CUTS AND COPY 
Flectrical World and Engineer 


should be sent in one week before the date of issue. 
This announcement is made because letters are frequently re- 


ceived to the effect that the writer had expected to have a large 
advertisement in a certain Export Issue, but did not receive notice 
in time. ‘ 

To prevent disappointment, please note the above, and also that 
the Export Issue is the first issue of each month. 


ELECTRICAL WORLD AND ENGINEER, 114 Liberty St., New York 





| ® of Electrical Apparatus anywhere. 
An Intending Purchaser always consults this. paper’s adver- 

tising pages to ascertain who makes 
what he wants. ELECTRICAL WORLD AND ENGINEER is recognized in every country of the world as 
the leading electrical journal 











































ELLY ENGINEERING CO., THE 
JOHN F. 
Consulting and Contracting Engineers 
149 BROADWAY, - ° . NEW YORK. 

*Phone-7259 Cortlandt. 











ING, WILLIS R. 


Electrical Engineer, 
Electro Metallurgist. 


Information given on all kinds of Solu- 


Specialty. 
Modern plans furnished 


tions, Colors, and Deposits. 
for Electro Plating Plants. 
Correspondence Solicited 


Laboratory, 219 MARKET ST., NEWARK, N. J. 








INGSTON, ALFRED P. 


Contracting Electrical Engineer 


Municipal and Private Lighting Plants Installed in 
Any Part of the World. 
LITTLE FALLS, N. Y. 





K OHLER BROTHERS 


G. A. Epwarp Kouter. Frankiin W. Kou.er. 
Contracting Electrical Engineers 
Lighting, Power, Railways. 
1804-1806-1808-1810-1812 FISHER BUILDING, 
CHICAGO. 









— Cc. O. 





Consulting Electrical Engineer, 


76 WILLIAM STREET, NEW YORK. 


MASSON: R, S. 


Consulting Electrical Engineer, 


232 CROCKER BLDG., 706 LANKERSHIM BLDG. 
San Francisco, Cal. Los Angeles, Cal. 












ERSHON, RALPH D. 


Consulting Electrical and 
Mechanical Engineer. 


Estimates, Reports, Plans, Specifications and Super- 
vision of Electric Lighting, Railway and Power Plants. 
Long Distance Power Transmission. 

NEW YORK: 29 BROADWAY. 
MONTREAL: STREET RAILWAY CHAMBERS. 
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STANDARD WIRING 


By H. C. 


ADOPTED 
BECAUSE 


FLEXIBLE LEATHER COVER (Pocket Size) $1. 
McGRAW PUBLISHING COMPANY, 800K DEPARTMENT, 
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pte HALL & HOPKINS, 


Chemical and Electrochemical Engineers 
OFFICE, BOND BUILDING, WASHINGTON, D. C. 


SANDERSON & PORTER 


Engineers 
Contractors 


52 WILLIAM STREET 
NEW YORK. 


Plants designed and erected for the manufacture of 


Sulphuric Acid, Nitric Acid, Mixed Acids for Ex- 
plosives, Dynamite, Smokeless Powder and other Ex- 
plosives, the recovery and concentration of spent 
acids, 


WURALT & CO, 
E 


ngineers and Contractors, 
25 PINE STREET, NEW YORK. 


Complete Electric Plants. Alternating Current Sys- 
tems a Specialty. 


Rattway, Licut, Power 
& llyorauLic DEVELOPMENTS. 








ARGENT & LUNDY, 


Engineers, 


JACKSON & MICHIGAN BLVDS. 
CHICAGO, ILL. 


FREDERICK SARGENT. 






A. D. LUNDY. 













PALMER, W.K,, M.E,, ScHorr, W. H. 


Engineer and Contractor 


1220-21 MARQUETTE BUILDING, CHICAGO. 

Specrattizs.—Central Station Heating Plants, Water 
Works, Steam Plants, Electric Light, Gas and Street 
Railway Plants. 


Consulting Engineer, 










718 Dwight Building, Kansas City, Mo. 
Home and Bell ones, 3322 Main. 
MECHANICAL & ELECTRICAL ENGINEERING. 
Electric Railways and Lighting; Power Plants; 
Marufacturing Establishments; Heating, Ventilating 
and Refrigerating Systems; Designing of Machinery; 
Patent Work; Inspections, Tests and Reports. 








GHEAFF & JAASTAD, 


G-ueral Contractors Techanical and Electrical Engineers. 


112-116 N. BROAD ST., PHILADELPHIA, PA. Plans and specifications for and superintendence of 
Electric Power and Lighting Plants a specialty. 


Electric Street Railways a Specialty. 85; WATER STREET, BOSTON, MASS. 


PEPPER & REGISTER, 











ERCE, Richardson & Neéiler 


Pp! 
Consulting and Designing Engineers 

R. H. Prerce 

S. G. NEILER 

H. A. RoBiInson 


STANTON, LE ROY W. 


Consulting Telephone Engineer 
Plans, Specifications and Supervision of Installation of 
complete telephone plants. 
Special Reports on Telephone Properties and Apparatus, 
411 ELECTRICAL BLDG., CLEVELAND, OHIO 





MANHATTAN BUILDING, 
CHICAGO. 
110 STATE STREET, BOSTON. 





PRATT, CHARLES R, 







WAGNER, HERBERT A, 





M. AM. SOC. M. E. 
AN W EDWARD Consulting Electrical and [Mechanical Engineer 
Consulting ngineers. Railway, Lighting & Power Plants. 
Shop Management, Machine Design and Specialty, Distribution. 


Manufacture, Elevator and_ Traveling Stairway. ; 
160 FIFTH AVE., NEW YORK. 
Telephone 807 Gramercy. 


TIMES BLDG., NEW YORK CITY. 
415 LOCUST ST., ST. LOUIS. 








WHITE & COMPANY, J.G,. | 


Incorporated. 


PRATT & ATKINS 


Engineers 


Engineers, Contractors 


43-49 EXCHANGE PLACE, NEW YORK, N. Y. 
Lonpon CorRESPONDENT: 
J. G. White & Company, Limited, 
22a College Hill, Cannon St. 


Electrical, Steam, Mechanical, 
1000-1001 MONADNOCK BLDG., CHICAGO. 


1904 
NEW EDITION 


For Electric Light and Power. 


CUSHING, Jr., A. I. E. E., Electrical Engineer and Inspector. 


By the Fire Underwriters of the United States. 
By Cornell University, Stanford University and other Technical Colleges and Schools. 
By over 47,000 Electrical Engineers, Central Station Managers and Wiremen. 


It is the only book on Wiring and Construction kept strictly up to date. 

It contains all the necessary Tables, Rules, Formulas and Illustrations. 

It settles disputes, and if referred to before wiring will prevent disputes. 

Sent post pald upon receipt of price by 


114 Liberty St., N. Y. City 
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High Grade 


TELEPHONE 


Equipment 


American 
Bell Telephone 


Company 


125 Milk Street, Boston, Mass. 


Ghe 
Spring CALCULAGRAPH 


‘Lafayette, Ind. 


Makes No Clerical Errors 





T IS the only machine in 
the market which makes a 
printed record of Elapsed 
Time and furnishes the only 
available means for producing 
absolutely accu- 
rate data for determining 


LABOR COSTS. 


“MODEL 15” records the time a man works in 
hours and tenths or hundredths of an hour. 
Let us tell you about it. 


CALCULAGRAPH COMPANY 


1412 Jewelers’ Building 
NEW YORK CITY, U. S. A. 
































NEW SERIES OF 


TELEPHONE BOOKS 


ENTITLED 


TELEPHONY 


By ARTHUR V. ABBOTT, C. E. 
IN SIX VOLUMES. 


Part I.—The Location of Central Offices. 

Part II.—The Construction of Underground Conduits. 
Part IlI.—The Cable Plant. 

Part 1V.—Open Wire Lines; 

Part V.—The Substation. 

Part VI.—Switchboards and the Central Office. 


For details of the above volumes see our 8-page circular, which will 


be sent on application, 


PRICES. 
Each volume, sold separately, $1.50. The set complete (postpaid), 


six volumes, if ordered at one time, in uniform binding, 00. 


SYNOPSIS OF CONTENTS. 
There is telephone literature galore that occupies itself with the dis- 


cussion of the theory of receiver and transmitter, and a description of 
the various forms of apparatus used in building telephone exchanges. 
But there is little information that concerns itself with the engineering 
design of telephone plants. It is the attempt of the author in this series 
to prepare a manual that shall deal with the latter phase of the problem, 
with particular reference to a consideration of the economic features 
which lead to the installation of the best plant for the least money. 


McGRAW PUBLISHING CO. 


114 LIBERTY ST., NEW YORK 
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WIRELESS TELEGRAPH INSTRUMENTS. 


Complete sets of instruments 
D for Students, Bxperimenters, Col- 
leges and Universities from $10.00 
to $50.00. Standard Sets for 
commercial telegraphing from 
I mile to 150 miles quoted on 
application, and supplied on short 
notice. All instruments tested 
before delivery. 






We've wireless wires and horse- 
less cabs, 
But will we ever own 
A cussless, waitless, out-of-order- 
less, 
Girlless telephone? 








ed 






—Life. 


This Is Hf 

















Write for prices and bulletins on 
Wireless Telegraph Instruments, Spark- 
Plugs, X- -Ray Coils, Automomobile park 
Coils, Clark's Patented Show Case Re- 
lector. A gents wanted. 


THOS. E. CLARK WIRELESS TELEGRAPH-TELEPHONE CO. 


MANUFACTURERS OF HIGH GRADE SPECIALTIES 
(Main Office, Factory and Laboratory, - - Pontiac, Mich. 





FOR 


TELEPHONES 


co TO 


VIADUCT CO. 


BALTIMORE. MD. 















See us at St. 
Louis, Section 









MONOPLEX TELEPHONES $2.50 EACH 7 ; u . 
Trad 

wrur'ntnesescce| | Cook’s UNIVERSAL Guy Clamp 

i eres For Telephone and Lighting Companies 


Intereommunicating Instrumen' 






24, Palace of 













64.00 pers station Holds MORE THAN TWICE as much, by actual test, as any 1 1 
ene, SS pent other clamp made. Costs less than weaker ones. Takes any cable EK | c C tr C 1 t y - 
Atwater Kent Mfg. a m120 N. 6th eo, ‘aa nae Iphia from 3/16 inch to 4 inch diameter. h 
Central | 
TELEPHONES fencrator “cal FRANK B. COOK, Manufacturer ousands 





tenis SWITCHBOARDS 239-243 W.Lake Street, Chicago 


FOR ANY SIZE EXOHANGE 


have already 
declared the 










All we ask is your request for a 
SAMPLE AND QUOTATION 
INTERNATIONAL TEL. MFG. CO. 


















The Personal Element 












jarrison and Clinton, Chicago, U. S. A. ae 
anyon || 2@lephone Order Automatic 
=. maeiee el telephone. the 





‘Ss. H. COUCH COMPANY 


169 PEARL ST., BOSTON, MASS. 


Extremely Effective 


NEW YORK TELEPHONE OO. 
15 Dey Street 


wonder of the 


Fair. 





WE PUBLISH 
IMPORT and 
DEAL IN 


ENGINEERING 
BOOKS 





Aa 








eas 


| TELEPHON ES OD Automatic 


Electric 






















Highest Grade 
Central Energy or Magneto 


SWITCHBOARDS 






















wectieal. o- . Seenenten. and 
ining, Architectural or 
as TELEPHONES Co. 
Send us your inquiries. 
Leich Four-Party System - - Write for Booklet 


CHICAGO 
U. S. A. 













UcGraw Publishing Company 


BOOK DEPARTMENT 
334 Liberty St.. New York 


AMERICAN ELECTRIC 
TELEPHONE COMPANY 
# 36-58 W. Jackson Boulevard - - Chicago 
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KELLOGG 


Combination , WRITE 
Telephone | | FOR 
and | BULLETIN 
Switchboard 


HIS is another 
sample of that 

Kellogg apparatus, fa- 
mous the world over. 

Kellogg Telephone 
Apparatus is simplest, 
most efficient in opera- : 
tion, and in the end} [| THIS IS OUR LATEST BULLETIN DESCRIBING GEN- 
undoubtedly the cheap- 4 ERATOR-CALL TELEPHONES. IT SHOWS ALL OF OUR 
est. r|} RECENT IMPROVEMENTS IN THIS TYPE OF APPA- 


Write for our latest ‘| RATUS. 
: IF YOU WISH TO KEEP POSTED ON THE MOST MOD- 
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telephone quotations. 


ERN APPARATUS YOU WILL SEND FOR A COPY OF 


KELLOGG SWITCHBOARD] || 71S Boox. 
& SUPPLY CO. 


ADDRESS 


STROMBERC-CARLSON TELEPHONE (MFG. CO., 


Green and Congress Sts., Chicago 
GENERAL AND EASTERN SALES OFFICE Sates Dept. 


Seymour Building, Electric Building, Keystone Telephone Bldg., : ROCHESTER, N. Y. CHICAGO, ILL. 
LOS ANGELES. CLEVELAND. PHILADELPHIA. : 





curTtr ot: |1A Modern Necessity... 


Maintenance Expense inidiiianan 
ie HE TELEPHONE—Shops, orders, notifies, 
Eliminated. Home... T engages, changes. Keeps you in touch 
with your office and the world at large." ' 


TRY NORTHPHONE Brings your present trade within arm’s reach 
Office sae irrespective of actual physical distance inter- 


For Quality. vening and urgently invites new business.’ 


| 
{ 
i 
i 
i 
f 


Private Branch Exchange—the perfection of 


The NORTH Electric Co. Factory ‘stercommusicating and exchange service 
oe ee» © The Bell Telephone Company of Philadelphia ! 


. . Clai ; 
ee nlite B. W. TRAFFORD, General Contract Agent 


FESSENDEN age, The Biaphone 
WIRELESS TELEGRAPH SYSTEM [See WALL SETS $5.00 PER PAIR 
OPERATION GUARANTEED Fully guaranteed telephones, 


Telegraph sets for working up to 150 ° + 
miles over land or 350 miles over sea can highest grades, solid back 
transmitters. 


be supplied generally from stock. 
Double Pole Receivers. 


LOWEST PRICES ON ALL STYLES 
Send for Catalogue. Big Discounts to Dealers. 


The Russell-Tomlinson Electric Co,, Danbury, Conn. 













Sets for longer ‘distances supplied at 
short notice. Sets may be tested by pur- 
chaser before delivery. Very speedy and 
reliable. No coherer. 


Low cost of maintenance. 


NATIONAL ELECTRIC SIGNALLING CO. 


Eighth and Water Streets, Washington, D. C. 












en ee 


estensneneesr nears +P e a Gea 
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The Keystone Electric Co. 
DYNAMOS MOTORS SWITCHBOARDS 





We have ready for immediate delivery 
direct-current motors from % to 15 H. P. 


NEW YORK PHILADELPHIA BALTIMORE CHICAGO (Standard Electric Company) 










DIRECT CURRENT 


10,000 





sturTEVANT |||GENERATORS 


ENGINES aie 


MOTORS 


— 





Are in Use Throughout the World 


We Build all Types and 
Sizes from 2 to 400 h.p. 
B. F. StTurRTEVANT Co. 
BOSTON, MASS. 


New York Philadelphia Chicago London 
357 








Generators 


Cast Iron 
Frames TYPE ‘‘C’’ MACHINE 


Laminated 
Poles 


1K. W. to 750 K. BULLETINS ON REQUEST 


W. 1500 r. p.m. 
—90 r. p.m. 


“= || WESTERN 
=~ || ELECTRIC 
COMPANY 









4 H.P. to 500 H.P, 
2000 r. p. m.— 
200 r. p.m, 






Weh ; : ne CHICAGO NEW YORK 
e have an interesting proposition to make SAINT LOUIS PHILADELPHIA 
to agents. Write for particulars Dept. B. DENVER PITTSBURG 
Main Office and Works KANSAS CITY 
SAN FRANCISCO SAINT PAUL 
E me i E., PA o (California Electrical Works) (American Electric Company) 
CINCINNATI 
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JUST PUBLISHED 


The Alternating Current Transformer 


BY F. G. BAUM. 


CONTENTS, 


CHAPTER I.—Elementary Principles. II.—Simple Transformer Design. III.— 
Graphical Representation of Pressure Relations. IV.—Regulation. V.—Ef- 
ficiency. VI.—Testing. VII.—Systematic Design. VIII.—Circuit Regula- 
tors, Constant Current Transformers, Series Transformers, Compensating 
Voltmeter. IX.—Connections of Transformers for Single-Phase and Poly- 
phase Circuits. X.—Commercial Types of Transformers. American and 
European Types of Single-Phase and Polyphase Transformers. APPEN- 
DIX.—Extracts from Rules and Requirements of the National Board of Fire 
Underwriters, 


Cloth. 195 Pages. 122 Illustrations. Price $1.50. 





The chapters of this book originated from a course of university lectures at 
Stanford University, Cal., but the material is intended for the use of the engineer 
and general reader as well as the student. Some knowledge of elementary alternat- 
ing currents is presupposed. The scope of the work is shown by the table of con- 
tents above. 


Send Orders to the 


McGRAW PUBLISHING COMPANY 
Book Department 114 Liberty St., New York. 





RECENTLY PUBLISHED 


FOUR NEW BOOKS 


Storage Battery Engineering. A practical treatise for En- 
gineers by Lamar Lyndon. 


Cloth, 360 pages, 178 illustrations and diagrams, 
4 large folding plates ‘ ° ° $3 00 


The Art of Illumination. By Louis Bell, Ph. D. 
350 pages, 125 illustrations ‘ . $2 50 
Steam Power Plants, their Design and Construction. By 
Henry C. Meyer, Jr., M. E. 
160 pages, 16 plates and 65 illustrations . $2 00 
The Induction [lotor; Its Theory and Design, set forth by 


a practical method of calculation. By Boy de la Tour; trans- 
lated from the French by C. O. Mailloux. 


225 pages and 75 illustrations , $2 50 


Any ag the above willbe sent post paid to any part 
of the world on receipt of price 





WE CAN SUPPLY ANY ENGINEERING BOOK PUBLISHED 


McGRAW PUBLISHING CO., Book Dept., 114 Liberty St., N. Y. 
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ASK ANY MAN WHO HAS USED 


THE WARREN 


what he thinks of it. 
Requires but little attention. 
year if required. 
Ask us any question about the machine. 


WYurnen terre Mire 


‘SANDUSKY, OHIO, v. s. a 





Get the catalog. 


Rumsey Electrical M’f’r’s Co. 
1211 Filbert St., Phila., Pa. 


Duncan-Hobson Electric Co. 






BELT-DRIVEN 


Here is the list of the 
large sizes—all have 
been built and are in 
satisfactory service : 


Poles K.W. _R.P.M. Volts 
6 100 550) 125 
6 150 550 | 250 
6 200 550 550 
8 250 500 

8 300 #00 | 260 
8 400 400} 990 


Printed matter on above ready to read 





ALTERNATOR 


He'll tell you its the only machine to buy if you want the best. 
Does its work silently and efficiently, and does it 365 days of every 


A. M. Searles 


421 Monadnock Bldg., Chicago, III. 


Wesco Supply Co, 
St. Louis, Mo. 
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THE STANDARD MOTORS. 


This is an illustration of one of our fourteen frames, 
ranging from % to 15 H. P. You will note that it is well 
designed, good looking, and seems to be built for service. 
It is—built for all kinds of service. Each Frame is listed 
at several standard speeds. They are furnished with 
Gauze or Solid Enclosures when necessary, and either 
with the sliding base shown, or with flat feet when intend- 
ed for gearing or direct connecting. We tell all about 
the line in “ The Standard Motor Book.” 


The Robbins & Myers @o., 


Senadare Bi-Polar Type aber. Main Office and Works, Springfield, O. New York Office, 170 Broadway. 





The Jordan Emery Wheel Device for 
Turning Commutators 


Without Removing Armature from Dynamo or [lotor 


Runs on Both Direct and Alternating Current 


Without Changing a Nut, Bolt or Screw. 

Instantly Reversible on Either Current. 

Lower First Cost. 

Lower Cost of Maintenance. 

Less Space Occupied. 

Less Weight. 

Efficiency Unsurpassed. 

Runs on Any Phase. 

Runs on Any Cycle. 

Fields Cannot Burn Out. 

Peculiarly Adapted for Electric Vehicle, 
Marine and Street Railway Service. 

See Export Editions. 





PATENTED APRIL 26, 1898. 
Can be applied to any ordinary > iy =o or motor for turning commutator, 


1429 R. E. TRUST BUILDING, thereby saving the labor, expense and delay of removing armature and placing 
DIA ‘ ri e PHILADELPHIA, PA. in lathe in order to turn commutator. 


HOMER of CLEVELAND ms 
COMMUTATORS onLY 












74 BEEKMAN STREET, NEW YORK CITY 
ANY SIZE OR TYPE prompt suipments | | AMIR COMPRESSORS 
‘THE HOMER ComMuUTATOR Co. N. A. CHRISTENSEN, 
CLEVELAND 1212-17 Herman Building, MILWAUKEE 
66 > ~~ SYSTEM «OF ELECTRIC LIGHTS AND FANS 
FOR ALL KINDS OF PASSENCER G 
THE As oe. oe — vg * car lighting *, being sae e Tend ing > 
mes an S, Of course, always preterre y e traveling pub ic. 
Consolidated Railway Electric Lighting & Equipment Co 
WESTERN‘OFFICES: 2023 SOUTH CLARK STREET, CHICAGO. GENERAL OFFICES: HANOVER BANK BLDG., NASSAU AND PINE STS., NEW YORK 
ARMATURE nial 
DISCS 
WILSON & SMITE E-NGINEERING BOOK 
ESTABLISHED (883 IS EITHER 
38 Vine Street WORCESTER, MASS. 
Published or For Sale by us 
Fertner Electric Co. SEND US YOUR INQUIRIES 
MOTO wins = McGRAW PUBLISHING COMPANY 
Le PO er ree | |. Book Department, 114 LIBERTY ST., NEW YORK 
EXP O RT B Us INES S Ghe Export Issue of ELECTRICAL 
WORLD AND ENGINEER (first issue 
IS PAYING BUSINESS fe ee ers 
business. 3 3 3 3 3 3 
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National anc... Generators 


Built in Capacities up to 


1,500 K. W. 






Modern Electrical Machinery for Lighting, Power 


and Railway Service. 











While in St. Louis visit our exhibit in Electricity 
Building, and see 1,500 K. W. Generator in opera- 





tion. 







Write for Catalogues 





Armatare Core forg500 K. W. Bagine Type Alternator 


National Electric Company 






New York: 135. B’dway. i Curcaco: Old Colony Bldg. 
PHILADELPHIA: 1509 ceed Title Bldg. General Sales Office & Works SEATTLE & i Glark Cor & 
PittsspurG: Gellatly & Co. Milwaukee San Francisco | Clark Co. 





CHar.eston, W. Va.: Agnew Elec. Co. 








Electric Machinery Co, 


MINNEAPOLIS, MINN., U.S. A. 
Mfgrs. D. C. & A. C. Machinery, 


Chicago Office; St. Louis Agents: 
602 Ellsworth Bidg. Rumsey & Sikemeier Co, 


You can save 
DYNAMOS from 40 to 65 per cent. of your 


power by using 


For Lighting, Plating, Power 
and Alternating Current 


Triumph Motors 
MOTORS to drive your machine tools. 
This is the per cent. of power 


consumed in many shops by 


For E : 
ar Seeegenes, Sagtes, Power line shafts and long belts. 





Will Give’ Thirty Days’ Trial on All this can be saved by 
any Machinery gearing or belting our mot- 
ALL NEW wee tae ce il ee ae 
logue and Prices T BD Bulletin 
, ae “Weo1’ 
BOOKS LINCOLN ELECTRIC COMPANY, tee 


World Building : . CLEVELAND, OHIO 
H. C. TUNNELL, New York Representative, 65 Bank Street, Newark, N. J. 


CNGINEERING || 


The Motor 


SAW 


ON ALL BRANCHES OF 








Four-spindle 
Drill, driven by 
Triumph 

Motor. 











Triumph Electric Company, 
Cincinnati, Ohio, U. S. A. 


Branches in all large cities. 





are for sale by the 


McGraw Publishing Co., Dynamos and Motors 


that possess all the essen- 
tial points for increased life 


BULLETIN 334 


Book Department, 


and satisfactory operation. 


THE NEW ENGLAND MOTOR CO. 


Lowell, lass. 





114 Liberty Street, 


New York. COMMERCIAL ELECTRIC CO. 


INDIANAPOLIS, INDIANA, U. S. A. In writing to advertisers please mention 
ELECTRICAL WORLD AND ENGINEER 








| 
| 
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ELECTRICAL WORLD anp ENGINEER. 





THE REACTION BRUSH HOLDER 


PATENTED SEPT. 12, 1893 ¢ 


Adopted by the most The simplest Holder 
progressive manufac- ever devised. May be 
turers of electrical ma- applied to any gener- 

TRADE MARK 
—_— 


chinery. ator or motor. 





WRITE FOR PARTICULARS AND {PRICES 


THE BAYLIS COMPANY 


142 Washington St., New York 











Single Phase Motors 


as a means of 


Increasing Central Station Earnings 


are the proper things to push. 





We can furnish them in sizes from 


1-4 to 35 horse power 


| Wagner Electric Mfg. Company 


ST. LOUIS, MO., U. S. A. 


2uUMOg 9pisdp 


No, the printer did not make a mistake, the illustration shows one of our 
new line of 
TYPE “‘S” CEILING-PATTERN MOTORS 


Just the thing for driving line-shafts and the like. 

Our Bulletin 151 W. tells all about The Best Motor Ever Built 
and sold under the Strongest Guarantees Ever Made. 

Sent to those writing on their business letter head. 


THE C & C ELECTRIC COMPANY, _ 





143 Liberty Street, NEW YORK. 
WORKS: GARWOOD, N. J. 
Branches: Boston, Chicago, Philadelphia. 














TLE EN = coor ap genm . 
(eV oe 


2 


By ae a Sea Sener 































Auburn Ball 
Journal Bear- 
ings applied to 
Horizontal 
Motor or Gen- 
erator. Style 
U. 7 housing 


and a dj ust- 





ment. 





ue AUBURN BALL BEARING CO. 


Manufacturers and Engineers 


18 COMMERCIAL STREET 
Rochester, N. Y., U. S. A. 
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THE &. K. C: 
INDUCTOR 
ALTERNATOR 


Poor regulation as an essential of 
the Inductor is a point sometimes 
claimed by our competitors. 

Such claims show a lack of 
knowledge concerning the general 
design of electrical apparatus. 

The regulation of the Inductor as 
manufactured by the Stanley Elec- 
tric Mfg. Co. is whatever the gen- 
erator is designed for, and while the 
regulation of the standard induc- 
tor is equal to that of the revolving 
field type machine, yet, should our 
customers so desire, we can furnish 
S. K. C. Inductors with better regu- 
lation, even on low power factor, 
than that of the revolving field 
types. 

Our nearest office will mail on 
request Bulletin No. 123, showing 
performance curves of the Inductor. 


The Stanley Electric 


Manufacturing Co. 
Pittsfield, Massachusetts, 
we 


Machine Tool Drive Wi 


is economically secured by 









using our motor equipments. 










We give careful engineering attention to every attach- 





ment whether for one tool or for an entire shop installation 













Crocker-Wheeler Company 





Manufacturers of Generators and Motors. 


Engineers for their effective application. 

. 
Branch Offices Ampere N J 
, . . 


in 16 Principal Cities. 
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’ SLOTTING MACHINE. HEAVY 6’ RADIAL DRILL. 


MACHINE ” a = NILES- 
T a O i § NEW HEAVY 10’ BORING AND TURNING MILL. BEMENT- 
eer F | POND CO. 


FLECTRIC —| a eee 136-138 Liberty Street, New York 
TRAVELING * ae ee 
7 eS DUS LIN sc wsareeveaps tah 144 Pearl Street 
a eT CHICAGO.......Western Union Building 
CRANES and PITTSBURGH Frick Building 
ri ob i § T & ee PHILADELPHIA. .2tst & Callowhill Sts. 
LONDON. ...23-25 Victoria Street, S. W. 


ST. LOUIS 516 North Third Street 
NO. 3 HORIZONTAL BORING AND DRILLING MACHINE. 








POWER 
TRANSMISSION 





COLUMBUS, OFIO,7Z 
JIB i U.S. A. APPLIANCES 


Pern = THE ELWELL-PARKER ELECTRIC CO. Sii-cme7v; 


OF AMERICA MODERN DESICN 


LOW SPEED 
CLEVELAND, eos al OHIO, U.S.A. 


Fab ULE AW Ee els 





Something New in the Elevator Line 


This happy Irishman thinks he has it, but did you see ours 
The Northern System of Electric Elevator Motor Service? 
A thing that proprietors of elevators have long been want 
ing is a motor which they could start quickly, but at the same 
time not require amy more power than the ordinary slow- 





starting motor. To meet these requirements we are manu- 
facturing the Northern Elevator Motor, which is a strong, 
simple, graceful machine; just the thing to aid you in sav- 
ing time and money. Send for Bulletin No. 357. 
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RID G WAY faeeeig TWO-BELT SYSTEM 


is twice as durable and eS r TWO-BELT f oe a he 
ceS 6 Ae fins dust-pr throughout 
takes one-half the power i ust-proo g 


ae 


— ~ ~ 


a SO erst 








Robims Belt 
| @onyeyors 


actin LINK-BELT 
Open Top Carrier 









500 H.P. Drive operating gas blower at Arlington Mills, Law- 


rence, Mass. Speed, 1900 ft. per min. 





Two parallel strands are used when one is insufficient to trans- 





mit the power. 
The load is properly distributed between the chains, and the wear 





Erected 1902 for the Penna. Coal Co., No. 















14 Breaker, Plains Junction, Pa. : : : - 
of the chains equalized by the use of spring center wheels on either 







driving or driven shafts. 


Robins Conveying Belt Co., 


View shows  ? of 357-foot centres ma- 











: chine, handling n-of-mine coal from mouth Ask for new booklet “C’’—tells about the new  non-elongating 
15 Park Row, New York City. of shaft to breaker at the rate of 500 tons per chain. 
hour. The coal is delivered to the carrier by altel Nenana ernie a 
means of Link-BSelt Reciprocating Feeders. a ie LINK-BELT ENGINEERING CO., Pittsburg. 
(5) Write for Link-Belt pamphlets on Coal 49 Dey St. Philadelphia. Park Bldg. 










Handling. | Chicago. LINK-BELT MACHINERY CO., Chicago. 








Coal nd fr POWER PLANTS ZN 
OF ALL SIZES. Se @ 

Ashes Handling  wersreadovers:year experienceingesiqnine | If] aA UE: 
ve 2 are 1814 


Write for Illustrated Catalogue. 4 


Machinery C. W. Hunt Company, "™ “sr y""" 










help the busy en- 
gineer to get an 
hour off, because 
there’s no delay 
in lifting heavv 
things. Yale 
Towne Chain § 4A 
Blocks facilitate “ 
repairs, setting of 4 
machinery and 
frequently save 
calling in outside 
help. Three kinds 
for every use. 

_ Send for cata- 
og and then put 
in @ requisition 
for the block you 
need, 


THE\YALE & TOWNE MFG.CO. : 


11-13% Murray St. New York 





ON ANY ELECTRICAL SUBJECT 


sent, prepaid, to any 
address in the world, 
upon .eceipt of price. 


SEND FOR CATALOGUE 















Electric Travel —anwie. HAND TRA 
Ls Sos ial ale. Catalog free. AND JIB CRANES 
NORTHERN ENGINEERING WORKS, [2 CHENE ST., DETROIT, MICH. 


Pawling & 
Harnischfeger, 
Milwaukee, Wis. 


—_— enemas 
ELECTRICAL WORLD d ENGINEER IS MORE WIDELY QUOTED ABROAD THAN ANY 
afl OTHER ELECTRICAL JOURNAL PUBLISHED 




















McGraw Publishing Co, 


BOOK DEPARTMENT 


114 Liberty St. New York 










oe 
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MODEL La No. 6 FOOT PRESS 


Another illustration of one of Perkins 200 presses. 
Price, complete, $25.00 f.o. b. works; first class 
workmanship; best of material; and our guarantee 
goes with each machine. Immediate delivery can 
be made, inasmuch as they are built in lots of 100. 


PERKINS MACHINE CO. 


Main Office, No. 43 Perkins St., Warren, Mass. 


MEAD-MORRISON MFG. CO. 


Successors to John A. Mead Mfg. Co. 


Ceal Handling Machinery 


Contractors for 


COMPLETE DISCHARGING AND STORAGE PLANTS 
SELLECK RELT CONVEYORS 

CABLE RAIL\AYS, AUTOMATIC GRABS 

CASE MARINE ELEVATORS 

McCASLIN AND ®4RRISON CONVEYORS 

STEAM AND ELECi1RIC HOISTS 
























10” “STAR” 12” 


eg Lathes 





Maris Cranes 


The man that governs the 
movement of a MARIS 
CRANE stands on the floor 
right at the load, if the load is 
not too cumbersome; the sim- 
plest proposition in the world 
for him to guide the crane as 














he wills with ore hand and BOSTON CasLe Anpress NEW YORK 
steady the load with the other 31. MAIN’ STREET JAME AD, NE V YORK 11 Broapway 
; CAMBRIDGEPORT LIEBERS CODE Bow.ttnG GREEN BUILDING 











If you will permit us we will 


explain to you in detail many 
Have self-oiling and dust proof bear- 


little and big points in favor of ings of phosphor bronze, forged cruci- 
ble steel hollow spindles, our new com- 


Maris Cranes. 
bination screw and lever motion with 


=” || Tene Frei ght K elpherage eo: Se 
THE SENECA FALLS MFG. CO. 


422 Water Street 
Seneca Falls, N. Y., U.S.A. (83 B) 








AGENTS: 


MANNING, MAXWELL & MOORE 


NEW YORK CHICAGO BOSTON 
PITTSBURG CLEVELAND 





“ORIGINAL BARNES” TELPHER, TRAILER AND HOIST. fig oR ‘A = 
T-rail construction on wooden stringer. Simple and eminently practical. ER ITGil 
Positive Feed Large sheaves and reserve power. The trucks can be replaced by slings or PERFORATED METAL ©. 


hooks, 





Simple, inexpensive track construction, but which can be varied according to 303 DEARBORN ST‘ GO, 
DRILLS the kind of building. Tracks are either T-rail on wooden stringer or T-rail 505 ST-CHICAGO.IUE 
on I-beam, using T-rail as giving the best wearing results for the heavier freight. 

8 to 50 inch Swing TRACK ADJUSTABLE SO AS TO BE EASILY LEVELED. 
Send for Drill Catalog Suspended Srom the cross timbers. One man does the work of moving tons 
up any incline to a vertical by the hoist, any horizontal distance or up grades 
by the Telpher, all without any exertion, merely turning the electric switch. 





W. F. & Jno. Barnes Co. 
“ye - = atnane af , 
216 RUBY ST. ROCKFORD, ILL. THE UNITED TELPHERAGE CO. man fa the electrical field in any part 


of the world the right medium to adver 
tise in is ELectricaAL Wor.Lp AND En- 


20-22 BROAD ST. NEW YORK, U. §S. A. Pee 





Write for our Catalogue of Electrical Books | 
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Old Time Methods 


Of Coat and Ash Handling 


ARE BEING SUPPLANTED BY 


Jeffrey Machinery 





{| 
Centrally Hung Bucket Conveyor, Traveling Chute | | 
for Feeding Stokers form part of this Equipment. 


Elevating, Couveying, Power Transmitting, Screen- 
ing, Crushing, Rock Drilling, Coal Cutting, and Dredg- 
ing Machinery are a few of our Specialties. 


Estimates and Catalogues free. 


The JEFFREY MFG. COMPANY 


COLUMBUS, OHIO, U. S. A. 
NEW YORK PITTSBURG CHICAGO DENVER 























Before you place that order for 


HYDRAULIC 
JACKS 


or a Jack. Place yourself in 
touch with us. We have near- 
ly 300 styles to choose from, 
besides the information we give 
regarding the way we build 
Jacks is very profitable. 

Send for Illustrated Index No. 65, 
Edition ‘‘T.” 

WATSON-STILLMAN CO. 


Offices: 46 Dey St., New York 


453 The Rookery, Chicago 
Works: Aldene, Union County. N- J. 








LET US HAVE YOUR SPECIFICATIONS 
6X SINGLE DUPLEX & ROTATIVE 
| STEAM ann POWER 





etm aA RM aT ROD la By ia Oe 
ELEVATOR& WATER WORKS: 
PUMPING ENGINES 






In writing to advertisers please mention 
ELECTRICAL WORLD AND ENGINEER 


TRADE Many ON 


ELECTRICAL WORLD anno ENGINEER. 


TH=- RANGE 


OF THIS COMBINATION OF 


Flexible Shaft and Multi-Speed Motor 


is limited only by the length of conducting wire on the reel 


FOR ALL-AROUND PORTABLE WORK IT HAS NO EQUAL 
Drilling, Tapping, Reaming, Emery Crinding 
A PORTABLE MACHINE SHOP IN 





THE ONLY PRACTICAL ELECTRIC MOTOR 


WITH AN 
Infinite Variety of Speeds 
Within Extreme Limits 
SELF CONTAINED. NO OUTSIDE STARTER OR RHEOSTAT 


Shall we mail you Catalogue? 


STOW MFG. CO., Binghamton, 


GENERAL EUROPEAN ACENTS 





SELIG, SONNENTHAL & CO., 85 Queen Victoria St., LONDON, ENG. 


See Stationary Motors in Next Issue. 








YOUR TAPS AND 
DIES? THAT’S A. 
GUARANTEE. 









years the best. 





C +talog ? PAWTUCKET, R. I. 





BOUND VOLUMES 


OF THE 


Electrical World and Engineer 


The ExvectricaL Wortp tegan publication as a weekly on January 1, 1883, 
as the successor of the Operator, which had been published since 1874. It has 
published two volumes per year, of 26 numbers each, from January 1, 1883, to 
date, the volumes for 1903 being XLI and XLII. On March 4, 1899, the ELEc- 
TRICAL Wortp absorbed the Electrical Engineer, the consolidated title since appear- 
ing as the ELectricaL WorLp AND ENGINEER. 


COMPLETE SETS 


from the beginning are very difficult to obtain, but can occasionally be supplied. 
Quotations upon request. We can usually supply COMPLETE VOLUMES from January, 
1885, to date, at a uniform price of $3.00 per volume, unbound. Binding extra at 
$1.50 per volume, two volumes per year. Express charges to be paid by the 


purchaser. 
ODD NUMBERS 


We have a very large stock of back numbers, as far back as Vol. XXXIII, 1899, 
and covering with more or less incompleteness, the entire period to 1903. Single 
numbers prior to 1902, are 25 cents each, unless five or more copies are ordered 
and paid for at one time, in which case they may be had for 10 cents each. It is 
our intention to destroy all copies remaining unsold after a limited period, so that 
you should order such ‘pambers as you need as early as possible. 

SEND ORDERS TO TH 


ELECTRICAL WORLD AND ENGINEER 
114 Liberty Street, New York Citv 


ITSELF 


N. Y. 


THE J. M. CARPENTER TAP AND DIE CO., 









SPECIAL 
MILLED WORK 


FROM IRON, STEEL, ZINC AND BRAS, 


We have excellent facilities for 
turning out 


SPECIAL 
MILLED WORK 


For 


ELECTRICAL 
PURPOSES 


We guarantee prompt and ac- 
curate execution of orders. 

Kindly submit samples for esti- 
mates. A saving to you for your 


The 
National-Acme 
M’f’g Co. 
CLEVELAND, O. 


BRANCH OFFICES 
BOSTON 


CHICAGO 
PHILADELPHIA, 
NEW YORK 












WINDING MACHINERY 


Efficiency and Results Guaranteed 


AMERICAN INSULATING 
MACHINERY CO. 


940 N. 3d St. PHILADELPHIA, PA, 





WRITE FOR OUR 
CATALOGUE OF 


Electrical Books 
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ROCKWOODS — 
PATENT 
COMPRESSED 


PAPER 
PULLE 


should be specified on all contracts and orders for belted apparatus. 


The Rockwood Manufacturing Company, 
Indianapolis, Ind., U.S.A. 
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Vegetable Feed-Water Treatment, oniit’ or the water will 


keep your boilers clean, free from corrosion, and effect great saving in repairs and operating expense. 


DEARBORN DRUG AND CHEMICAL WORKS. 


120 LIBERTY STREET, NEW YORK. {5 Branch Offices in U. 8. 27-34 RIALTO BLDG., CHICAGO. 





Write for a free copy of 


“GRAPHITE AS A LUBRICANT” 


Dixon’s Pure Flake Graphite is the most 
perfect solid lubricant known. This new 
booklet is the most complete treatise upon 
this very important subject. 


Joseph Dixon Crucible Co., Jersey City, N. J. 


A Counterfeit Dollar Is Not ‘‘ Just as Good” as the Genuine Article. Please mention this paper. 


Those who try to carry such a theory into practice get plenty of “work with 
no pay” from Uncle Sam. An imitation of Rainbow Sheet Packing gives the en- 
gineer lots and lots of work and little pay from his employer, because his running 
expenses are too high. Will pack any joint in the world. Can’t blow it out. 


THE PEERLESS RUBBER MFG. CO., 16 Warren St., New York. 


16-24 Woodward Ave., Detroit, Mich. Corner Common and Tschoupitoulas Sts., New Orleans, La. £10-214 
N. Third St., St. Louis, Mo. 17-23 Beale St, and 18-24 Main St., San Francisco, Cal. 1221-1228 Union Ave., 
Kansas City, Mo. 709-711 Austin Ave., Waco, Tex. Cor. Ninth and Carey Sts., Richmond, Va. 1218 Farnam 
St., Omahs, Neb, 202-210 8. Water St., Chicago, Ill 634 Smithfield St., Pittsburg, Pa. 1601 to 1615 17th 8t., 
Denver, Col. 2208. Fifth St., Philadelphia, Pa. 20th St. and Railroad Ave., Birmingham, Ala. 38S. Meridian 
St., Indianapolis, Ind. 61-55 N. College St., Charlotte, N. C. (2) 


GET THE GENUINE. 
—— : 


Ce 


<s y os S ot 





Suitable for all movable bearings, works only 
while in motion, simple and practical in con- 
struction and easily filled without detaching 
plug. Glass sides show stage of oil. Attach 
cup so glass sides are parallel with red. When 
cup is in motion the oil travels in a body 
within the cup, and at each revolution is 
thrown against the feed tube, flowing down 
through it to the bearing —the centrifugal 
force, combined with the shape of the body, 
carrying the oil to the holes in the feed tube, 
Specify Lunkenheimer and order from your 
dealer. Write for catalog. 


THE LUNKENHEIMER COMPANY, 
CINCINNATI, OHIO, U.S.A. 


CO 5 7:Vy byl). 


ROD OIL CUP 


iS 


s~ 


3 aL se 
PHILADELPHIA 
B.oG. 


WORTH AMERICAN 
SAN FRANCISCO 
22 FIRST ST. 


ALBERGER CONDENSERS 


High Vacuum Surface or Barometric Condensers for 
Steam Turbine Equipments 


ALBERCER CONDENSER COMPANY 


9S LIBERTY STREET EW YORK 


QUIMBY SCREW PUMPS 





OUR EXHIBIT 


At the St. Louis World’s Fair, consisting of 
17 Gas and Gasoline Engines, 11 of which are 
piped up and running, is the largest, most com- 
prehensive and most attractive display in this 
line ever made. 

Our friends will find at the space good 
drinking water, electric fans, comfortable chairs 


P| sy and writing materials. Visit us, see our ex- 
: hibit and test our hospitality. 





NO VALVES, NO PACKING, 
NO PULSATION. 










= SEND FOR CATALOGUE rr ee 
Direct Connected Electrical Pumps THE OTTO GAS ENGINE WORKS 
Simple in construction, have few PHILADELPHIA, PA. 
parts, and are very efficient. New York City Wnabinn 
WILLIAS1 E. QUIMBY, Inc. R. C. READING T. F. MARSHALL 
141 Broadway, N. Y. 120 Liberty St. Room 536 Old South Building 








WHEN WE SAY THAT 


GREEN’S ECONOMIZER 


saves from 10 to 20% in fuel, we state but one advantage; possibly the increased 
boiler capacity secured through purifying of feed-water; or saving in Boiler 
repairs through keeping the feed-water heated above the evaporative point; or re- 
serve of HOT WATER to meet sudden demands for power means more to you 
—whichever way, our free booklet explains the saving. Your Engineer can tes- 
tify to its trueness. 


THE GREEN FUEL ECONOMIZER CO., MATTEAWAN, N. Y. 


Sole Manufacturers in the U.S.A. (3) 
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POWER ann MINING MACHINERY COMPANY 


WITH THIS ENGINE IN CONNECTION WITH OUR 


Loomis-Pettibone Gas Generating System 


WE GUARANTEE TO PRODUCE 


i BRAKE HORSEPOWER HOUR 


WITH 


{ POUND OF COAL 


BLASIREURNACE GAS 
RUNS ON 4 COKE OVEN GAS 
PRODUCER GAS 


52-54 WILLIAM ST., - - NEW YORK 


AMERICAN CRO SLEY GAS ENGINE, 650 BRAKE HURSEPOWER. BUILT IN SIZES UP TO 1400 H, P. Toston Office: State Mutual Bldg. Pittsburg Office: Farmers Bank Bldg. Chicago Office: First Nat. Bank Bidg. 


ONE POUND OF COAL— 


rine eautevrigtoncrore” =" || Municipal Lighting Plant 


Gas Engines are now being built by several Companies in units of 


two thousand horse power. 
JEWETT CITY, CONN. 


The very highest economy attainable exceeding any water power 
is by 


Dr. Monds Producer Gas Process 


whereby this pound is largely paid for from the by products of the 
coal. For full information address 


R. D. WOOD & CO., 


400 CHESTNUT ST., PHILADELPHIA. 


WALRATH Gasouine ENGINES 


FOR 


ELECTRIC LIGHTING 
AND POWER 


For private and municipal 
lighting and pump- 
ing plants cannot be 
beaten. Simple, com- 
pact, economical and 
reliable. Themostcon- 


Send for Catalogue “A” vient power to install, Cost of Power at Full Load 7.5 mills per Kw. Hour 
Cost of Power 1-3 Load 1 1-2 cents per Kw. Hour 


MARI N ETTE GAS ENGI N E com PANY (The above Cost includes Fuel, Labor and Suppties) 


CHICAGO HEIGHTS, ttinke 


2—75 B. H.-P. Diesel Engines 


FOR PARTICULARS ADDRESS 


AMERICAN DIESEL ENGINE CO., 11 Broadway, New York City, N. ¥ 
H. B. RUST & CO., Contractors, 22 Peck Street, Providence, R. I. 
ELECTRIC LIGHTING COMMISSION, Jewett City, Conn 


American District Steam Company “°%<-"" 


Originator of Live and Exhaust Steam Heating through Underground Steam Mains . 


Electric Companies by installing Our System of steam heating can pay all their station 
oo and interest on the investment for the Steam Mains from the sale of the Exhaust 

team. 

More than 250 such plarts in successful operation. 

We contract for the construction of the Steam Mains complete. 

We manufacture all the material we use on the work. 

Our Expansion Devices and Insulation are the most effective. 

We have the only Meter System in use. 

We are also manufacturers of Wooden Water Pipe, Steam Pipe Casing, Steam Traps, 
Valves, Condensation Meters, Economizing Coils, Separators, and a full line of steam fit- 
ters’ supplies. Write for Pamphlet and Price List. Mention ExectricaL Wortp AND ENGINEER. 
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THE NEW YORK SAFETY ENCINES e Coren 
AUTOMATIC 


Controlled by the Nichols 
Governor. 


Piston Valve with removable 
cages which take the wear. 


Verticals 10 to 120 HP. 


Horizontals 20 to 
200 HP. 


SC 
For Belted o7 


Direct Connected 
Service. 


NEW YORK SAFETY STEAM POWER CO. 


BOSTON CHICAGO 
113 LIBERTY STREET, NEW YORK PHILADELPHIA SAN FRANCISCO 


FLEMING Harrissurc ENGINES 


16 Styles, 900 Sizes, 10 to 3000 Horse Power 


For driving direct connected or belted machinery at uniform speeds high effic- 
iency and with minimumattention on repair, offered to discriminating pur- 
chasers who seek careiul investments in steam power. 


Ceneral Offices and Facto 
BRANCH OFFICES: ry 


} FOUNDRY and 
Boston Pittsburg New Orleans Denver Los Angeles 4 b e W k 
New York Baltimore Chicago Salt Lake City San Francisco alr is Ur MACHINE OF 5 
Philadelphia Atlanta St. Louis Seattle Houston HARRISBURG, PA., U.S. A. 


IZES, %, 1, 2, 3.4, 5 
Ses. and 8 H.P. on The Acme Fngine 
one hundred pounds 
steam pressure. Bed 
Plates furnished to ‘ 
ens aie ‘seaiioat Rochester Machine Tool Works 
ments of any build Limited 

Ww 
es aaa Rochester, N. Y., U.S.A 
at any speed from 
100 to 800 revolu- 
tions per minute, 

Governor regulates 
to within 2% from 
no load to full load. 
Send for Cat :logue. 


THE WILLIAM TOD CO. 


BUILDERS OF CORLISS AND MEDIUM SPEED AUTO- Golden Gate Nill, Mercer, Utah 
MATIC ENGINES FOR ELECTRICAL PURPOSES ee ee ee 
a 
American 


Bridge 


Company 


of New York 


Engineers and Contractors 


Main Office and Works, YOUNGSTOWN, OHIO EASTERN DIVISION: Sr 400 Broadway, New Yor 


PITTSBURG DIVISION: Frick Building, Pittsburg, Pa. 


Agencies: { New York, George F. Woolston, 29 presdwer. WESTERN DIVISION: 1315 Monadnock Block, Chicago, lll. 
* ) Birmingham, Ala., W. H. Hume & Co., Woodward Bldg. Lillibridge, N. Y., 21—800 


Linch & Sproehnie 


Successors to Lincw & Stover 
Consulting and Contracting 


ENGINEERS 


916 Penrsylvania Bidg., Philadelphia. 


Central Station Design. 


Electric Railway Power Houses. WRITE FOR OUR CATALOGUE OF 


papas Reet kent *®%* ELECTRICAL BOOKS « & 
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THE FRANCKE FOUR PORTED 
ENCINE 


crosshead, stuffing 
boxes or eccentric. 


Four-valve steam dis- 
tribution, insuring 25 
per cent increased 
economy. 


For direct connect- 
ing or belting to any- 
thing. 





5-H.P. up. Low, 
medium and _ high 
speeds. 


|THE MAXFIELD-FRANCKE CO., 136 Liberty St., New York. 


FRICK COMPANY 


WAYNESBORO, PA. 








MANUFACTURERS OF 


CORLISS ENGINES FOR 
ELECTRIC LIGHTING AND 
RAILWAY. NEW PAT- 
TERNS, SIMPLE, TANDEM 
AND CROSS COMPOUND. 





WHEN WRITING TO ADVERTISERS PLEASE MENTION 


ELECTRICAL WORLD AND ENGINEER 





ELECTRICAL WORLD ano ENGINEER. 
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Wm. BayYLey & Sons Co. 


MILWAUKEE, WIS., U. S. A. 


MANUFACTURERS OF 












Hot Blast Heating, Ventilating and Drying Apparatus , 
Steel Plate Planing Mill Exhausters, Steel Roller Bearing 

Lumber Trucks, and Transfer Cars. 
Vertical and Horizontal, Automatic and Throttling Engines. 


WRITE FOR CATALOGUES. 


Agencies: Ohio Blower Co., Cleveland, Ohio; The Globe Engineering Co., San Fran- 
cisco, Cal.; Zimmermann-Wells-Brown Co., Portland, Oregon. 









uckeye Engine Company 


























Time is the Test 






of Merit E 
Our Engines have been on the market since ; 
1847. They did good work then and have M 





~ 





been steadily improved as experience has 

developed new requirements until to-day Buck- 

eye Engines stand in a class by themselves. 
Write for full particulars 









11Z FRANKLIN AVENUE 





SALEM, OHIC, U.S. A. 






Watch this Ad. 
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IDEAL ENGINES 


Perfection in High Speed Engine Design. 
A. L. IDE & SONS, Original and Sole Manufacturers, 
Principal Office and Factory, SPRINGFIELD, ILLINOIS. 


SALES OFFICES: 
Boston, New York, Baltimore, Atlanta, Chicago, Cincinnati, 
St. Louis, Kansas City, St. Paul, New Orleans, Houston, Dallas, 
Denver, San Francisco, City of Mexico, Yokohama, Japan. 





HIGH SPEED els DYNAMOS, MOTORS. 


pnecraeroroseenrennney $ eran ane rare 
| “CORNISH CYCLE” | FULLER COMPANY, | Steel Plate & Ventilating 
ENGINES. Engineers, aes 
| Enea DETROIT. =: ies : 





Dynamos:?%"% 


Thompson-Ryan Patents. 


and 


Engines “: 


McEwen Patents. 
SALES OFFICES AT 


RIDGWAY, PA. 


RECENTLY PUBLISHED 


TEAM POWER PLANTS 


By HENRY C. MEYER, Jr. 
CONTENTS 


Cuapter I.—Design of Steam Power Plants. II.—Proportioning Steam Boilers. III.—Design of Tubular Boilers and Boiler Speci- 
fications. IV.—Selection of Types of Engines. V.—Specifications for Steam Engines. VI.—Steam and Water Piping. VII.— 
Condensers. VIII.—Feed Water Heaters and Economizers. IX.—Mechanical Draft. X.—Chimneys. XI.—Coal Handling, Wa- 
ter Supply and Purification. ‘ 


Cloth, 165 Pages. 63 Illustrations. 15 Folding Plates. Price, $2.00 


Frequently engineers and others in charge of a manufacturing business, be it a mill, factory or electric generating 
station, are called upon to design and purchase a steam power plant or parts of it when their knowledge of the ma- 
chinery that goes into such a plant is more or less limited, and without being able to obtain the benefit of the advice of 
a competent consulting engineer. It is hoped that this book will be of special value to this class and of some value to 
all interested in steam power plant construction. Part of the text appeared in a series of articles in THE ENGINEERING 
Recorp, and when the demand for them seemed to warrant their being published in book form they were thoroughly 
revised and considerable new matter added. A number of the illustrations have been selected from articles printed in 
THE ENGINEERING REcorp during the last two or three years descriptive of steam power plant construction. They 
are reprinted without the text that accompanied them, thinking they would be suggestive. 

Copies of this or anv other electrical or engineering book published will be sent by mail, postage prepaid, to any 
address in the world, on receipt of price. 


McGRAW PUBLISHING CO.,  pepagimenr. $14 Liberty St., N. Y. 








Railway, Light and Power 


10 K. W. to 


10 H. P. to 





New York, Singer Bldg. Burrato, Caxton Bldg. Boston, Exchange Bldg. 
San Francisco, Henshaw, Bulkley & Co. Purtapvetpuia, Girard Bldg. 
Kansas City, Great Western Mfg. Co. Curcaco, 184 La Salle St. 


Ridgway Dynamo @ Engine Co. 









JUNE 25, 1904. ELECTRICAL WORLD ann ENGINEER. 


THE BALL ENGINE COMPANY 


ERIE, PA. 
Automatic 
Corliss 









Horizontal 
Vertical 





ENGINES 


SIMPLE TANDEM COMPOUND 
cRosSsS COMPOUND 


at) &| [REEVES ENGINES 


Bay State Stamping Co. SIMPLE AND COMPOUND 


WORCESTER, MASS. 
European Agents, Chas. Pat. July 
Churchill 4 Co., London, 23, 1901. 
England. 


Che First and Most 
Tmportant Point 


about advertising is to select 
the right medium, If you 
want to do business with any 
man in the electrical field in 


















ENGINES 





















Combine the best featurcs of 
modern practice. 

Avoid the complications of 
the usual valve gears. 


Reeves Engine Co., 


Singer Building, 
NEW YORK. 








HIGH SPEED, LOW SPEED, 
CORLISS, SLIDE - VALVE, 
VERTICAL, HORIZONTAL, 


for Electric Lighting, Power 
Transmsssion, Street 





















































any part of the world, the ae Si ves 
right medium to advertise . C. Types. 
in is WATERTOWN 





ENGINE CO... 
Watertown, N. Y., U. S. A. 


VIDENCE, ‘SOUTHWARK: FOUNDRY-8 MACHINE: (0 


RICE & SARGENT AND IMPROVED GREENE ENGINES PHILADELPHIA, PA. 


ee 3 ; 
American Licensee wafer, Schmidt Patent for the Manufacture of Superheaters and 7 a iS ee i it : | J SOLE BUILDERS OF THE 


eee PORTER ALLEN ENGINE | 


New York Office, 42 Broadway. 
Lata a MOU SNe Nea 





Electrical World and Engineer 







PROVIDENCE ENGINEERING WORKS 


PROVIDENCE, R. I. 








SHEPHERD ENGINEERING COMPANY 


STEAM ENGINES 
ALL SIZES UP TO 2000 H. P. 
FRANKLIN, PA. 


Branches: BOSTON NEW YORK PHILADELPHIA PITTSBURG CHICAGO 








and DIRECT CONNECTED GENERATOR 


A coal saver of the most practical kind and the most remarkable of recent engines. Don’t fail to investigate 
if you are interested. 


We furnish complete equipments consisting of engines, generators and motors of our own manufacture, 


York A Office, & Office, 95 liberty St. AMERICAN ENGINE COMPANY, - BOUND BROOK, N. J. 
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The Roney 
Stoker 


" 

: 
2 

: 

. w 


A Representative Roney Stoker Installation 


Ability to Burn All Kinds of Coal Successfully 


Is an important characteristic of the Roney Stoker. From 
Miaine to California, from Canada to Mexico, and in 
foreign countries, it is burning nearly every grade of bitu- 
minous, semi-bituminous, lignite and anthracite coals. 


For further particulars address nearest sales office of 


The Westinghouse Machine Co. 


Works: East Pittsburg, Pa. 


offi (New York, 10 Bridge St. Chicago, 171 La Salle St. Pittsburg, Westinghouse Bldg. 
Sales ace) Boston, 131 State St. Detroit, Union Trust Bidg. Philadelphia, Stephen Girard Bldg. 


Designers and Builders of 


Steam Engines, Gas Engines, Steam Turbines, Roney [lechanical Stokers 
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Westinghouse | 
Regulating and Reversing Controllers 


For Direct Current ‘Motors 


Pa” ara eer 


Sree, s Pe 


ee 


Dorey rE a) te 
iM Se hae hg Be pe, 


an 
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oa 
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Vg 

sa 

Give perfect control of motors used upon cranes, bag 
and in other positions calling for variations in ‘3 
speed, and frequent stops and reversals. 
Reversing is accomplished by simply throwing the ‘a 
* ‘ ‘ ‘ Ce. 

lever in the opposite direction. 2: 
ra 

Contacts and finger tips can be readily removed es 
and.renewed without disturbing the connections. : 
All parts are in plain view, and: connections easily | a 
made. io 


For particulars address nearest office of 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 


New York, Atlanta, Dallas, Baltimore, Boston, Buffalo, Chicago,.Cincinnati, Cleveland, Detroit, Los Angeles, Minneapolis, New Orleans, i 
Philadelphia, Pittsburg, “St. Louis, Salt Lake City, San Francisco, Sytacuge, Seattle, Denver. Mountain Electric Co. . ‘ a 
For Canada: Canadian Westinghouse Co., Limited, Hamilton, Ontario. Mexico, G. & O. Braniff & Co., City of Mexico. 
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ECONOMICAL ELECTRIC LAMP CO., NéwYom. *T*8e* 








BISHOP 


Gutta Percha Co. 
























RUBBER INSULATED should be used whenever the 
WIRES AND GABLES best Material is desired for the 


Construction and Repair of 
Dynamos, Motors, etc. 


BISHOP 


FACTORY AND OFFICE 
420-430 East 25th St. 
NEW YORK 















ZLEOTRIC 
CON DENSERS. 
STANDARDS A SPECIALTY. 
WILLIAM MARSHALL, 


709 Lexiagton Ave., 
Gear S7th St., Sew Vork City. 


MODELS AND sss" 
EXPERIMENTAL WORK. 


I » FRANKLIN 
E. V. BAILLARD, SQUARE, NEW YORK CITY. 
Correspondence Solicited. 


fn H A D E WHEN WRITING TO ADVERTISERS PLEASE MENTION 
J-E- HOLDER| |, ELECTRICAL WORLD AND ENGINEER 


Saves Time, Temper and Trouble. 
No Screw-driver, No im Serewe, te See Jie eek: 
Proof Against Vibra 


J-E-M aaa Sa en. "ba. 
13 East 30th Street, 


Migher Voltage, STORAGE BATTERIES <<... 
R ALL ELECTRIC PURPOSES 


THE U. 8. BATTERY COMPANY, “Stew °fsne 
for Catalogue « 


Greatest Durability. 


JAEGER MIN. LAMPS 


Are acknowleged supreme in quality = oe hae 2 tre reas EF 
There is nothing just as good a i Toon Ca Baa eR 






















Magnetism will Ruin your Watch 


In this age of electrical wonders it is best when 
purchasing a watch, to get one not affected by 
this ever-present and powerful element. 


THE PAILLARD NON-MAGNETIC WATCH 


is the only watch that cannot be ruined by 
any electrical and magnetic influence. It is abso- 
gece =6lutely magnetic proof. For descriptive cir- 
mv cular write_ 









































New Yor 









PARSELL | & . WERD, 


829-131 West gist St.. NEW YORK CITY: 
(3) 








Lead Covered, Paper Insulated Cables, | 
Switchboards, Panel Boards and Switches, | THE BEST x hblito, 


Armature and Field Coils, inrartay hip 
Manila and Wire Rope, ~— ee heagaz®, ete ban 


waTenBuny 4/66, /eseaar (i ‘HHO | 





saih date, 69 South St, NEW YORK CITY. 
este ES |THE CHEAPEST acorn 
Herth, South, Bast, West, Cloctpic 
siete ie since the See ek Set ame THE ‘END te LOGS, er 









=——-IT HAS PHICAL LIMITATI 








FOR INSULATION AND MECHANICAL PURPOSES 
SHEETS AND FINISHED SHAPES OF ALL KINDS 
DELAWARE HARD FIBRE COMPANY, WILMINCTON, DEL. 









